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THE LIFE OF IL 0. OERSTED. 


In tlic north of Europe, and especially in Denmark, there 
appeared at the end of the last century a number of dis- 
tinguished men, among whom we may mention the names 
of Oohlnischlugor, Thorwaldsen, the Swede Eerzelius, the 
T^orwegiaii Stettons, Ilask, the greatest philologist of modern 
times, who died so prematurely, the philosopher vSibbern, 
and the two brothers Oersted. The younger brother still lives, 
and is the* most eminent and acute jurist of the north ; by 
his ardent and intellectual study of Kant and Fichte when still 
a youth, he gained for himself in the meridian of life a distin- 
guished reputation in Germany. The eldest was the physicist, 
whom wc will now consider from a somewhat nearer point of 
view. 

Hans Christian Oersted, the subject of our present memoir, 
was horn in the year 1777, in the little town of lludkjoking, 
on the Island of J.aiigcland. Ilis brotlicr was also born there 
in the following year. Their father was an apothecary, and 
in narrow circumstances; lie had, therefore, hut little to 
Sparc for the education of his cliildrcii, even if the small 
town in wdiich they lived had not been almost entirely defi- 
cient in means of instruction. The young Oersteds, how'cver, 
learned to speak and to understand German from a native of 
Germany, wlio lived in their neiglibourhood. The oldest 
taught himself arithmetic from an old school-book, and 
immediately imparted -his newdy-aequired knowledge to hi^ 
brother. Thus the two boys, eager to gain information, passed 
several years under their parents’ roof, educating themselves 
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by mutual instruction and communication. At a later period 
they acquired Latin from the lessons of a private tutor, but 
Hans Christian, in his twelfth year, was taken into the shop 
as an assistant to his fatjicr, where he soon took the greatest 
pleasure in the chemical part of his employment; at the 
, same time, however, eagerly devouring all the Avarlike and 
historical books which fell into his hands in this retired 
spot. 

The brothers soon discovered that, supported by the happy 
talents with which nature had endowed them, and by the 
constant exchange of tlic knowledge they had separately 
acquired, they might, with a little additional assistance, pass 
the examination in such a manner as to enable them to enter 
the University of Copenhagen; and in this they were suc- 
cessful. In 1794 they yvent to Copenhagen, where they were 
at first, indeed, obliged to live very sparingly; but they 
desired nothing better than to bury themselves in their 
studies, and they passed the two first examinations with tho 
happiest results. They received some assistance from the 
Government, and supplied >vhut was deficient by private 
lessons ; but at this point their mental paths divided. Almost 
forgetful of the surrounding world, and following inclinations 
which had manifested themselves at an early period of life, 
the }'ounger brother immersed himself in philosophy and 
law ; the elder in astronomy, physics, and medicine. They 
still continued, however, to live together, and to impart to 
each other the results of their different studies, but they 
entered very little into general society. Rarely had the 
University beheld two students who, scarcely recognizing or 
appreciating the pleasures of the exciting days of youth, 
resigned themselves with such eagerness and delight to an 
earnest life of study. 

Oehlcnschlager, whose sister at a later period became the 
wife of the younger Oersted, was almost tho only friend of 
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the two brothers. Ho was several years their junior, and 
formed a most decided contrast in character by his ea^er 
excitability, and the exulting pride of youth. This friend- 
ship of the youthful trefoil was maintained in undimiiiished 
intensity and freshness to the very last, 'when the two 
brothers, who from early youth had most intimately and 
actively participated in the brilliant development of the cele- 
brated poet, accompanied him to his last home. But it was 
the youthful days of those three young men which pre- 
sented an amount of talent and mutual emvdatioii, and one 
common onw'ard striving, such as is rarely to be met with in 
history. It is well known, and it may be considiuod as a 
favourable circumstance, that the period of their youth hap- 
pened during the greatest mental fermentation which has 
been exhibited in modern times. A new era of politics com- 
menced in Franco, and of philosophy and poetry in Cicruiany ; 
mental life was everywhere in action. Steffens returned to 
Denmark from Germany with a complete series of intellec- 
tual lectures, and stood forth as the proclainier of the new 
philosophical and poetic Gospels, and the minds of the three 
young Danes rapidly and powerfully matured under the 
universal European spring sun. Hans Christian Oersted, 
ex-nfficio a physician, but by inclination a natural philo* 
sopher, became attached to the new ocstlictic tendency, wliicli 
especially prevailed in the north, and in 1797 he gaiiu'd the 
University prize (a gold medal) by a reply to the tcstlictic 
prize question, “ On the limits of Poetry and Prose/’ About 
the same time he passed his pharmaceutical examinatioi:, and 
in the following year he gained another prize, by a medical 
prize essay. In 1799 he WTote a dissertation for )iis doctor’s 
degree on “the A^rchitectouicks of Natm*al Metaphysics,” 
and by it proved that not alone had he investigated with 
clearness and originality the actual matter of his own par- 
ticular sciences, physics and chemistry; but that he had 
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embraced the whole with a universal and philosophical per- 
ception, independent of certain prevailing systems. In the 
metaphysics of nature, he had emancipated himself in some 
essential points from Kant ; and in a criticism of Gadolins’ 
Introduction to Chemistry^ l^e exhibited a new theory of 
alkalis, which at a later period was universally adopted, 
lie now (1800) undertook the charge of an apothecary’s 
shop, and delivered lectures on chemistry and natural meta- 
physics. 

In the same year the galvanic battery was discovered by 
the Italian Volta, and galvanism now appeared as one of the 
most powerful forces of nature, which everywhere invited 
the disciples of science to new experiments. Oersted also 
took an activ e part in it, and even his first experiments led 
to now discoveries with respect to the powerful action of 
acids during the production of galvanic electricity, and of 
the relation of the opposite effects developed through the 
conductor of the battery to both poles ; while he proved that 
both acids and alkalis are produced in proportion as they 
mutually neutralize each other. 

Inspired with an earnest desire to penetrate deeper into 
the world of knowledge, he set out in 1801 upon his first 
journey into a foreign country, and there never was a more 
exciting or fertile period for an ardent spirit. Brown had 
changed the school of medicine into a battle-field, and the 
Hungarian chemist Winterl had given forth a new system in 
his eminent work, Frolusiones^ which was reserved for the 
young Dane to bring forward by means of a critique to the 
German public, by Avhom it had at first been little regarded. 
Oersted at that time became personally acepainted with the 
celebrated men of Germany, and he everywhere met with the 
most favourable reception: the unusual depth of his learning 
and his active mind astonished all who came in contact with 
him; and the youthful freshness of his almost childlike 
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external demeanour won all hearts. Amidst the number of 
distinguished men with whom he had intercourse in Gcr- 
inany, we may especially mention Schclkng, the two brothers 
Schlegcl, Fichte, Schleicrmacher, Ticck, Z. Werner, Fr. 
Baadcr, Erman, Kielmeier, llumford, and the mineralogists 
Ilausinann and Weiss. But he became most intimately ac- 
quainted with the celebrated physicist Bitter, wdio was then 
at the height of his fame. At a later period, Oersted had 
an opportunity of doing him a great service. In tlic winter 
of 1802-1803, he spent some time in Paris, where he 
diligently studied and mastered the French language and 
literature ; and it was just at that period that Ritter, having 
discovered his “ Pile” (liadungsaulc), sent a treatise of it 
to Oersted^ written in his peculiarly obscure style, with 
the request that he would translate it into French, that it 
might compete for the annual prize of the French Institute. 
The latter agreed to the proposal, and performed the task 
so wxll, that Ritter afterwards asserted “ that he understood 
the translation better than his own writing,” so thoroughly 
had Oersted’s pliable mind previously familiarized itself witli 
the thoughts and method of the German physicist. The 
merits of the discovery w'cre not, indeed, at that time 
appreciated by the Institute, but they were more fully 
recognized at a later period. 

Oersted returned from Paris (1803) by the route of Brussels, 
Leyden, Haarlem, and Amsterdam, At home he continued 
to be considered more in the light of a natural philosopher, 
and less as a physicist, and on that account he was unable 
to obtain the chair of physics, though it was then vacant ; 
however, for the period of three years he received an income 
of 300 bankthalcrs from the public purse, and an equal sum 
for experimental purposes. The University had at that time 
lost by fire all the instruments belonging to the laboratory, 
and those used for the purposes of natural philosophy ; but 
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lie fortunately received a private collection of instruments, 
by means of wbich lie delivered lectures before a numerous 
and educated audience on electricity, galvanism, and mag- 
netism, heat, light, and combustion, in accordance, indeed, 
with the dynamic theory, which deduces all chemical effects 
from the same fundamental forces. At the same time, he 
published numerous German and Danish treatises, the most 
important of which were The Scries of Acids and Bases (in 
Gchlen’s Journal)^ and especially his Observations on the 
Ilisionj of Chemistry, which is most intimately connected 
with his scientific career, and is remarkable for pointing out 
the development and general tendency of his mind. 

Oersted’s intellectual and deeply-interesting lectures, but 
especially the publication of his new experimonts on the 
acoustic figures,*^ at length paved the way in 1 80G for his 
obtaining the professorship of physics at the University of 
Copenhagen. His active nature was now fully occupied by 
numerous public and private lectures ; he succeeded in con- 
siderably enlarging his collection of instruments, and he was 
indefatigable in making experiments ; he became teacher at 
the Academy of Land Cadets ; he delivered lectures for the 
adjutants of the general staff, and in 1809 he published his 
Manual of Mechanical Physics, which was considerably en- 
larged and altered in 1844. The appearance of the portion 
devoted to chemistry was delayed partly by his travels, partly 
by the annual advances of science. During this ardent and 
ever enthusiastic activity in his own science, which was con- 
stantly developing itself, he refreshed himself in his private 
life by intercourse with an intellectual and stirring circle of 
society, which included the first men of his time, among 
whom were his brother, Steffens, Oehlenschlager, and the 
witty poet and critic Baggesen, wdio was his opponent at a 
later period. By intercourse with these men he was kept in 

• See the Dialogue on Tones, in the following pages. 
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lively communication with the jihilosophical and aesthetic 
excitements of the period. Fichte also, who in 1807 spent 
some time in Cojicnhagen in search of repose, formed one of 
this circle. 

Oersted undertook another journey to Germany and France 
in 1812 and 1813. He remained a considerable time in 
Berlin, and, urged by Niebuhr, he there puhlished his Vietos 
of the Chemical Laws of Nature^ which in Paris he translated 
into Frcmch.'-' We perceive by the title of the French work 
how his thoughts were already fixed in that one direction in 
which he was soon to make his name famous to the world by 
a great discovery, whose results are already proved to be of 
universal value. We need only hero allude to the electro- 
magnetic telegraph, which probably without Oersted would 
not yet have existed. 

On his return to Denmark in 1814 he married; by 
which marriage he had three sons and four daughters. His 
active participation in intellectual life involved him in a 
keen literary dispute with Grundtwig, in which he asserted 
with enthusiasm his conviction of the harmony of Reason 
with the law of Nature, and of the unfettered power of the 
judgment, in opposition to the ultramontane paradox of that 
author, who in an otherwise intellectual “ world-chronicle” 
{tveU-chronich), chose to employ the Bible, even in its most 
literal interpretation, as the exclusive standard of final de- 
cision on historical characters and events. In a university 
programme also for the year 1814 on “ the technical language 
of the Gothic and German tongues employed in chemistry,” 
Oersted published a series of ingenious hints in fiivour of a 
national scientific terminology emancipated from the Greek 
and French terminology hitherto employed, whicli has already 
for the most part become popular ; and in a speech at a festival 
(perhaps with allusion to the orthodox Grundtwig), he repre- 
* Recherches stir Videniit6 des forces clectriqtics ct chimiques. 
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scnted tlie practice of science to be a religious worship. Most 
of his time was besides occupied with lectures, which during* 
.several winters he delivered daily for five hours; some of these 
wore in German, for the corj7S diplomatique. lie introduced 
a monthly lecture, which he continued to the last, in which he 
gradually communicated and explained all the discoveries of 
the day on experimental Natural Science ; he also about this 
time discovered a galvanic copper-cell apparatus {kupferJeasten 
apparat)^ together with a new* method to blast mines. In 

1818 and 1819, by command of the king, he examined the 

Island of llornholm, accompanied by the distinguished 
geologist Forchhammer of Holstein. This island had been 
hitherto neglected, but was mineralogically interesting, and 
rich in ironstone and coal. ’ 

At length came the year 1820, from which may be dated 
Oersted’s great fame, and called by himself the happiest year 
of his life. He discovered “ electro-magnetism^'' or the km of 
reciprocifg heiween electrified bodies and the magnet. The 
actual (li.scovcry of this hitherto unknown law of nature, 
which already, in the few years that have since elapsed, has 
produced such extraordinary cifccts, was developed during a 
course of lectures a privathsimum^ which in the winter of 

1819 and 1820 was delivered before some of the provectiores 
(the more advanced students). The original idea, however, 
whose real existence now for the first time became a fact, ho 
had carried in his mind for a long period, and even in the year 
181t3, in the above-mentioned work. Views of Chemical Laws 
of Nature^ he had expressed his anticipation of the existence 
of a near connection between electric, galvanic, and magnetic 
currents. If galvanism, ho thought, be only a hidden form 
of electricity, then magnetism can also be only electricity in a 
still more hidden form ; and his efforts were directed to the 
inquiry whether electricity in a galvanic form might not 
exercise a perceptible effect upon the magnet. His continued 
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experiments proved the truth of his suspicion that the voltaic 
current had an influence on the magnetised needle. He 
thought with reason, that exactly as a body, when penetrated 
by a strong current of electricity, radiates heat and light on 
every side, such might also be produced by magnetic action. 
His experience that lightning altered the pgles in magnetic 
needles, which it had not struck, seemed to confirm this. 
But the true direction of the effect was still undetermined. 
He however succeeded in fully establishing it. In his lecture, 
when the decision of his long-cherished anticipation ap- 
proached with unavoidable reality, interrupting himself for a 
moment, he immediately invited his audience to a practical 
trial ; and even the first experiment was successful, though 
the effect wrffe too feeble to give at once full validity to the 
law. It Avas, however, perceived that the glass was pene- 
trated by the electric current, as well as by every magnetic 
effect. 

For two centuries the opinion had been alternately accepted 
and rejected, that electricity and magnetism are produced by 
the same forces ; yet all endeavours to prove the accordance 
had been in vain. Oersted now completed the evidence by 
his renewed experiments during several months with a very 
large galvanic chain of copper cells, of zinc plates, and a weak 
acid; that there is always a magnetic circulation round the 
electric conductor^ and that the electric current^ in accordance 
with a certain laic, always exercises determined and similar 
impressions on the direction of the magnetic needle, even when 
it does not pass through the needle, but near it. Electro- 
magnetism was thus introduced into nature, not as an ex- 
ception, but as a universal force of nature, Avhich mtiy be 
revealed in all bodies. A concise Latin account of the dis- 
covery of the preceding experiments was simultaneously 
sent to all the European capitals of Science, and Oersted 
enjoyed the greatest and best rcivard ; namely, that his dis- 
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covcry soon engaged the attention of the physicists of all 
countries ; tl\at it was extended by zealous inquiry and re- 
peated experiments, and proved itself to be fruitful by a rapid 
succession of new discoveries ; so that now it forms the basis 
of one of the principal divisions in books of instruction. 
Ilcnown and honourable testimonials streamed in upon him 
from every side ; many learned societies selected him as their 
member ; the Iloyal Society in London sent him the Copley 
medal, and the bVench Institute/ as an extraordinary acknow- 
ledgment, j)rescntcd him wdth one of the mathematical class- 
prizes, worth 3000 francs. 

We must bear in mind, when speaking of this great event 
of Oersted’s life, that his services in experimental physics 
were by no means confined to this single phenomenon, 
although it may have cast the others into sJiade. In the 
following years his labours in a new edition of his work 
on Physics led to very important experiments on the com- 
pression of water, and when engaged in these researches, he 
invented an instrument by wliich a more certain method was 
attained of compressing liquids. By repeated experiments 
he succeeded at a later j)eriod to point out the hitherto 
doubted validity of the so-called law of Mariotti (for the 
compression of the air), even for a greater amount of pres- 
sure, up to the point where the gases become liquid. . lie 
proved the existence of a metal in alumina, and invented a 
method of separating it; farther, a new method to make 
chlorides out of oxides. 

Assisted by the Government, Oersted undertook a third 
jounicy to Germany, France, and England, in 1822-23; he 
was chiefiy occupied with the latest discoveries on light, and 
he brought back a number of important instruments. On 
bis return home, he founded the Society for the Distri- 
bution of Natural Science, which, among other things, was 
the occasion of public lectures being delivered by its pupils 
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in the most important towns in the country. In 1823-24 
he delivered a course of French lectures; and in 1828 
travelled in Norway, and also visited Berlin, where he made 
an address in the Society of Naturalists, as he did like- 
wise in Hamburgh in 1830. In 1834 he visited Gauss in 
Gottingen, that he might become better acquainted witli his 
recent observations on magnetism, by which he was impelled 
to establish a magnetic observatory in Copenhagen. lie took 
an active part in the Scandinavian meetings of Natui-alists, 
which since tlio year 1839 had met every three years in one of 
the northern kingdoms. He attended the meeting at Gothc- 
borg ill 1839, and those at Copenhagen in 1840 and 1847; 
the Stockholm meeting in 1842, and that at Christiania in 
1844. The* principal speeches and papers he delivered, are 
publislied in the following volume. In 1836 he again visited 
Paris and England, and attended the Scientific Meeting at 
Southampton in September of that year. At the closing 
General Meeting the following words were spoken by Sir 
John Hcrschel, which may be inserted here to show the 
appreciation in which Professor Oersted was held by the 
philosophers of England : — 

“ In science there was but one direction >vhich the needle 
would take, when pointed towards the European continent, 
and that was towards his esteemed friend Professor Oersted, 
He knew not how to speak of him in his presence, Muthout 
violating some of that sanctity by which, as an individual, he 
was surrounded. To look at his calm manner, who could 
think that he wielded such an intense power, capable of 
altering the whole state of science, and almost convulsing the 
knowledge of the world. He had at this meeting developed 
to them some of those recondite and remarkable powers 
which he had been himself the first to discover, and >vhich 
went almost to the extent of obliging them to alter their 
views on the most ordinary laws of force and of motion. He 
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elaborated liis ideas with slowness and certainty, bringing 
them forward only after a long lapse of time. How often did 
lie (Sir John Ilerschcl) wish to heaven that he could trample 
dowm, and strike for ever to the earth, the hasty generalisa- 
tion which marked the present age, and bring up another and 
a more safe system of investigation, such as that which 
marked the incpiirics of his friend. It was in the deep re- 
cesses, as it were of a cell, that in the midst of his study, a 
far idea first struck upon the mind of Oersted. He waited 
calmly and long for the dawn which at length opened upon 
him, altering the whole relations of science and, he might 
say, of life, until they knew not where he would lead them to. 
The electric telegraph, and other wonders of modem science, 
were but mere effervescences from the surface of this deep 
recondite discovery, which Oersted had liberated, and which 
was yet to burst with all its mighty force upon the world. 
If we were to characterise by any figure the advantage of 
Oersted to science, he would regard him as a fertilizing 
shower descending from heaven, which brought forth a new 
crop, delightful to the eye and pleasing to the heart.’* 

Oerst(ul quitted England at the close of the Southampton 
Meeting, and joined the Association at Kiel on his road home. 

With reference to his worldly position, he had become Sec- 
retary to the Royal Society of Sciences in Copenhagen, Pro- 
fessor Ordinarius, a Corresponding Member of the Academy 
of Sciences in the French Institute, Director of the Poly- 
technic School at Copenhagen, which he had himself created 
by the personal influence he possessed with Frederick VI. 
In 1837 he was made Knight of the Legion of Honour, in 
1840 “ Conferenz-rath,” in 1842 he was made Knight of the 
Prussian Order “ pour Ic Mcrite dans les Sciences ct les Arts,’* 
in 1843 he received from Erlangen the diploma of honour 
as Doctor of Medicine, and in 1847 the Grand Cross of 
Dannebrog. 
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llis extensive and various practical activity did not, mean- 
while, hinder him from taking an animated and lively interest 
in the development of Danish literature, and in the political 
life which was awakened at a later period. The most influen- 
tial newspapers frequently contained contributions from his 
pen, and in 1829 he appeared as a fellow-founder and a 
zealous co-operator in a literary monthly journal, which con- 
tinued to exist till the year 1838. This was a most merito- 
rious undertaking, by which limits were at length placed to tlie 
un intellectual tendency of Danish criticism which existed at 
that period, and which, like a hostile stream, threatened to 
destroy the healthy feeling for science and art. In the various 
criticisms of sesthctic and scientific works, which he published 
through thist medium, as well as in treatises and essays which 
were otherwise distributed, he always exhibited an inclination, 
combined with rare capacity, to popularize general intelli- 
gence, and especially the knowledge of natural science, and 
to render it fruitful in the widest circles. Thus the whole 
course qf his long life offers a rare example of indefatigable 
activity and of honest and many-sided effort. A long lyric 
and didactic poem which he composed. The Balloon, was 
translated into German by Johannsen, the minister of the 
German congregation in Copenhagen, in 1836. 

As a teacher at the University he was always much beloved, 
from his unassuming manners, and his simple gentle demea- 
nour in the delivery of his lectures, which, nevertheless, 
breathed an ardent spirit which could not be mistaken. He 
always met older as well as younger students, wlio needed 
any scientific explanation and assistance, in the most friendly 
manner, and, in many cases, where talent had to struggle 
with material obstacles, his kindly heart was oven more than 
usually alert. Not alone naturalists, but all wdio were culti- 
vated among the younger generation of Denmark, were his 
pupils. lie not only benefited men by his labours, he was 
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also the first who began to give popular and scientific lectures 
to ladies, and by so doing lie never relinquished the poetic 
and nesthetic interests which marked tlie stirring period of his 
youtli. The freshness and activity of his powers of compre- 
hension, which continued to the last, and his agreeable, as well 
as instructive manner of representation, not unfrequently 
remind us of Alexander von Humboldt. In Denmark, with 
its single University, all people of education form one family, 
more than in other countries; and among the thousands 
who attended his lectures during nearly half a century, not 
only did each of them carry home profit and a fresh stimulus 
from his words, but also a j)leasing imago of his friendly 
countenance, which was so often lighted up with genuine 
delight on the subjects of his lecture, and in thq experiments 
which he exhibited. Not unfrequently in a flow of ideas and 
fancies, he was overcome by a certain absence of mind, but 
this was so completely a part of himself that it admitted of 
no censure ; indeed, his audience would have been unwilling 
to lose it. 

Since the year 1834, when liberal constitutional ideas 
began to stir themselves in Danish politics, and when the 
old forms began to be shaken, Oersted freely attached him- 
self to the deliberate movement in advance, and by his popu- 
larity among the students, he had a calming and reasoning 
influence during periods of exitement; in 1835 he co-ope- 
rated in the foundation of the society for freedom of the 
press; and when Christian VIII. ascended the throne, ho 
addressed this prince, with whom, from the common love of 
natural science, he stood in close connection, in a speech of 
a most liberal tendency, proclaiming him to be the judge 
and representative of the enlarged liberal ideas of latter 
times. Nevertheless, Oersted’s position and inclinations as 
a man of science necessarily hindered him from taking a 
direct part in the political life which vms now developing 
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itself, but even here he continued to view, with lively interest, 
the active force of Nature and lleason. 

On the 7th of November, 1850, a jubilee was held in 
honour of the fiftieth anniversary of Oersted’s long and 
eminent services, at the University of Copenhagen. Depu- 
tations from the king, from the ministers, from tlic professors, 
and the students of the University", from the l^oly technic and 
Industrial Schools, flocked to him from all parts. Political 
differences were laid aside, and people of all ranks and o])inions 
united in testifying their respect and affection to the old man, 
who, though in his seventy- third year, still retained youthful 
vigour, both in body and mind. The king presented him with 
new honours, and by the influence of his friends he received 
£i*om Government a country residence near Copenliagen, which 
had been formerly inhabited by Ochlenschrager. A torcdi-light 
procession, conducted by the students, who sang verses in his 
honour, concluded the festivities of this day, which had 
throughout been of the most gratifying nature, for, by the 
description of an eye-witness, they were evidently prompted 
by the hearts of those who assisted in them. Winter passed, 
and Professor Oersted, ever active in mind and body, pur- 
sued his customary avocations of lectures and literary occu- 
pations, till the beginning of March, 1851, when ho was 
attacked by cold, from which at first no serious apprehensions 
were entertained by himself or by his family. In a few days, 
ho\>^ever, inflammation in the chest ensued ; he suffered little 
or no pain, but his strength rapidly declined, and on the 9th 
of March, scarcely a week from the commencement of his ill- 
ness, he expired, surrounded by his afflicted family, and 
deeply regretted by the whole city of Copenhagen. His 
fellow-citizens, who a few months before had joined in ex- 
pressing their gratitude fbr his long services to the University, 
now sought to alleviate their sorrow by contributing their 
share in the last proofs of affection and respect which were 
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paid to their departed friend. On Sunday, the 1 6th of March, 
about a hundred scholars went in procession to the house 
of the deceased, where they laid a silver wreath upon his 
ooffin, and after singing some verses which were composed 
for the occasion, they bore it, surrounded by torch-bearers, 
to the University, where it was laid in state in a hall hung 
with black. Here it remained till Tuesday, the 18th, when 
it was removed to the principal church (the Friie Kirche). 
The coffin was borne by the students of the Polytechnic 
♦School, and was attended by a procession headed by General 
Major von Sch oiler, who represented the King of Denmark. 
Then followed his Iloyal Highness the Hereditary Prince of 
Denmark, the Chamberlain, Baron Juel llyscnstcen, re])re- 
senling her'Majesty the Queen Dowager, Marie So])hie Frede- 
rica; the relations of the deceased, the Hector Magnificus 
of the Theological Faculty and the Clergy of Copenhagen, 
the Professors of the University, members of scientific socie- 
ties, the Ministers, Foreign Ambassadors, a deputation from 
the Industrial Association, &c. A great number of all 
classes followed, so that the whole procession amounted to 
about 2000. A funeral inarch was performed as they passed 
along, and the bells continued to toll till they reached tlic 
principal entrance of the church, before which was arranged 
a guard of honour belonging to the civic influitry. The in- 
terior of the church was hung wdth black, and illuminated 
by caudles. The coffin was placed on a catafahjue in the 
centre, and the mournful ceremony was concluded by some 
more verses from the students, and an oration from Dean 
Tryde. The nearest relations of the deceased accompanied the 
coffin to the churchyard, where Pastor P. Ilasle, the son-in- 
law of the deceased, spoke the last farewell \vords over the 
grave . — [From the Biographical Sketch hy P, L. Molkr^ 
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The following Papers have been arranged without any 
reference to the difFercnt periods of time in which they were 
written, hut as they might best serve to introduce, illustrate, 
or complete each other. 

Tue SrTHiTTJAL IN TUB Mateuial. (A Conveesation) . pp. 1 — 27 

Two views of tlio world, the one proceeding from the consideration 
(jf tlio Spiritual, the other from that of the Material, which must 
he reconciled. 

What we know most immediately of lx)dics is, that they appear as 
spaces, capable of producing eflects. 

The Material, as such, is subject to incessant cliange. 

We may first of all assert that tlie Invariable, which cxi.st.s in 
the cliangcs of btxlies, is the Unity of Thought, which we meet 
thiTC. 

This Unity of Thought, however, does not helong to us, but to 
Nature, for the laws of Nature are constant, and are at the same 
time laws of Keason ; 

Yet not proceeding from our Eeason, hut from that Keason which 
prevails throughout the universe. 

May not this opinion of the general validity of Keason 1 m\o 
originated from the cssentisil peculiarity of our minds? 

Kefutatiou of this doubt. 

Different remarks upon questions, whicli arc to be afterwards 
explained. 

A representation of the Variable further developed, and the im- 
portance of seeking for the Invariable in it. 

Tlie essence of a thing is determined by tlio combination of those 
laws, according to which aU the eflects which take place in it 
occur. These laws are properly called the Thoughts of Nature. 
c 
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They constitute n. oneness in every Kssonce, which may l)e called 
the Thought of the Essence, the Llea of i lie thing. 

This Idea is not a mere Thought, hut is realized through the forces 
which govern all things. The Essence of a tiling is therefore its 
living Idea. 

Ideas find a perfect realization in Nature. 

Kenewed doubts, whether the material of which things are com- 
posed, docs not give them their ]}ceuliarity ; and the answer. 

Eiudi thing is only jiart of a comhination of things, which again is 
part of a more comprehensive comhination, itself belonging io 
a still higher, and so on to infiiiily; it is the same with Ideas, 
of which they are the realization. Therefore the -whole ol‘ 
existence is the work and revelation of living Universal Kcason. 

The reconciliation of the Thought of the essential similarity of 
Matt('r and Spirit consists in this, that the Material and the 
Spiritual are inseparably nnited in the creative Thoughts of the 
Almighty. 

The Fountain pp. 28 — 10 

I?eposc beside a large fimntaiii, and ihe impression it makes. 

A demanil for an explanation of this impression, and in what signi- 
fication of the word it may be expected. 

The impression that is produced by the water rising contrary to its 
gravity. 

The impression that is produced by the iiiercasiiig size of the rising 
jet of water. 

The impression that is jiroduccd by the inward movement of the 
jet, and the conscipieut dispervsion of the separate parts. 

The ditTerent impressions produced by the sound of the falling drops. 

The Ileantilul exhibited in the figure which is described by the drops 
in their fall. 

The eonnoetion of Reason contained in the combination of efiects, is 
eomjirehonded with ]deasnre by the inner sense, which is not 
indeed conscious of this Reason, though it derived its essence 
from All-governing Rca.son. 

The various efleets of light in the fountain inereasc the animation of 
the impression. 

Tlie impressions which are produced by fountains of different magni- 
tudes and forces. 

Tlic impression of beauty in th.e Sublime and in llie Great. 

The impression of beauty in tbiii wliicli is full of life. 

The Sublime, the Living, the TTunnouIous, considered as forms of 
beauty. 

Reference to the eterne.l source of the Beautiful. 
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The Compeehension of Natuke by Thought akd Imagination 

pp. 41 — 55 

The stnigjrle commonly prevailing between the comprehension of 
Nature by the understanding and by the imagination is the 
result of a defective education. 

A perfect education at least requires thai. wt sliould be just as well 
acquainted with Nature, as with the fabulous w'orld. 

How this contributes to self-knowledge is illustrated by an astro- 
nomical example. 

^Jliere is something in the impression produced by the starry 
heavens w’hich is common to all men, but it contains much 
Ixisides, which griidually increases at cv(;ry higher step of 
education. 

The general impression of the starry heavens without the inter- 
vention of moonlight. 

A moonlight night. 

'Ihe impression of the stars on man in a savage state. 

'J'he impression on men whose powers of perception arc somewhat 
awakened. 

The impression on men who have reached the first step in astro- 
nomical knowledge. We here meet with higher, though still 
somewhat limited, notions of the magnitude and order of the 
world. 

Slight alteration in these views, from ancient times to the diiys of 
(Vipernicus. The period commencing with liim is taken as a 
w’holc. 

In order that the results of scientific measurements of the universe 
may be comprehended hy the Imagination, they must be sub- 
mitted to its irifluoiice. 

The same with reference to relations of time. 

Idle impression of tlie starry firmament upon one who has cultivated 
his Imagination by mciuis of a clcai’ eomprehension of the System 
of tlie universe. 

The result of our reflections is the belief that rational beings arc 
distributed througliout the Universe. 

The still more sublime impression, which is made on those who an’ 
thoroughly convinced tliat all existence is a dominion of Reason. 

SrPEKSTITION AND InFIDEXITT IN THEIE EEXATION TO A'ATURAL 


Science pp. 5C — 90 

1. The nature of ftupersiition and Infidelity . , . p. 66 


Au investigation of this subject is even now by no means superfluous. 
A preliminary warning to those who attribute more than a casual 
connection between Superstition and Faith or Poetry, 
c 2 
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Superstition is a tendency to believe something out of the ordinaiy 
course of Nature. 

Since Nature, however, is the unceasing work of Eternal Eeason, 
Superstition is a tendency to believe in what is unreasonable. 

This tendency is the degenerate state of an originally well-disposed 
mind. 

Infidelity consists in a tendency to reject all direct certainty which 
does not proceed from the impressions of the senses. 

2. The origin of Superstition and Infidelity y and their mode of develop 

ment p. GX 

The Beauty of the earliest comprehension of the world by man,, 
must be itself destroyed by the forces of the world in order that 
the human race may be led to a higher point. 

The enlightenment of the Understanding on natural events rouses, 
in some people doubts concerning old opinions, in others a 
stronger attachment to them, and a liatrcd of new idcjis. 

3. The Middle Ages an example of a period of Superstition' , p, 65^ 

Christianity could not abolish that kind of Superstition which 
sought for aid from the devil. 

Man’s false comprehension has mingled the gi'ossest Superstitioi> 
with llcligion. 

Wc must set up the truth of Ilistoiy as a testimony against tlie- 
one-sided eulogist of the Middle Ages. 

dv The injurious effects which Superstition exercises on all the concerns 


of life p. 67 

5. On the supposed Poetry of Superstition . . . . p. 69^ 


It is not necessary for the creatures invented by Superstition to 
partake in external reality in order to receive poetical value; it i.s 
a prosaic error to demand this for the sake of poetry. 

A true insight into things cannot approve of the arrogance with 
which some poetical works endeavour to give an extcftial reality 
to those powers of darkness created by Superstition. The true 
kingdom of the Beautiful is a kingdom of Eeason. 

The desire entertained by some people to restore Superstition is 
wrong on this account, that no one is serious in desiring it, and 
that it only misleads some people into a belief in fictitious Beings. 
A gross abuse of the words poetic and prosaic. 

Natural Science certainly limits the poet with respect to the use of 
some representations which are contrary^ to reason; but — ^besides 
granting him rich compensation as a man, by higher insight into 
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Nature— she unfolds to him a new and rich poctictd world, 
liithcrto but little employed. 

6. The effects of Infidelity p. 7G 

Infidelity is in fact as injurious as Superstition; but since it is 
usually created by the progress of Science, its suppression is more 
easily accomplished by still further progress. 

Meanwhile it may give an ascendancy, which leads the country and 
its inhabitants to destruction. 

At all times, there will be many wdio will neither be ruled b}" Super- 
stition nor by Infidelity. 

7. Hoic Science counteracts Superstition • . . . p. 78 

The eradication of particular notions is not the only cHecjt jier- 
formed by Science in its extirpation of Superstition, but it also 
exercises an influence by the spirit wliich it jiwakcris. 

'Jlie destructive manner in which Science operates against Super- 
stition is more fully exhibited in a scries of connected examples, 
whose chief force, in short, lies in this, that Nature is by them 
represented as governed by eternal laws of Ucason. 

Several examples. 

The constant increase of an influential application of Natural 
S(;iencc in life, awakens an activity of thought, which is des- 
tructive to Superstition even among the hitherto less-educalcd 
classes. 

About Superstitious notivins wliich liave no origin in Nature. 

lie who has duly appropriated the philosophy of Nature tlirough his 
mental perception, as a rational Whole, must above all vigorously 
reject Superstition, which camiot, on the other hand, by one-sided 
knowledge be always excluded in particular directions. 

3. The Influence of Natural Science when opposed to Infidelity . j). 80 

Natural Science, indeed, hei*sclf refutes many false notions whicli 
she has occasioned; but the Harmony and the consequent Necessity 
ij^icli is exhibited in everything, is easily mistaken for a 
Necessity which precedes Kcason, and is not comprehended as 
her result. 

It is not sufficient here to recollect, that many naturalists have 
referred to a purjxise and a plan in Nature, for the idea of 
necessity appe:irs to contradict them : 

But Natural Science exhibits to us the whole w'orld as the work of 
the Divinity. 

Necessity indeed appears to exclude the idea of independent wisdom, 
but they are indissolubly united in JEternal Eeason. 
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All Existence a Dominion oe Reason , . pp. 91 — 133 

1. The l^sseniial TJ.uIjj of Intelligence throvghout the Universe . p. 91 

This subject must 1x5 asso<nate(l with Natm*iil Science. 

It must not be disdiiinecl, because our knowled<^o of it is still fiir 
fr(mi perfect. 

The subject is not treated in a metapliysical manner. 

Unity of Essence docs not exclude the greatest vm’iety in the forms 
of Existence. 

The subject must be so treated as to represent truths for our con- 
templation. 

A connected series of examples to show that the laws of motion are 
foniuled in Reason. 

An inhabitant of .Jupiter must recognize the laws acknowledged by 
IIS in tho world surrounding him; and he would take a false view 
of these were his understanding faculty fundamentally different 
from our own. 

Doubts of the correctness of onr comprehension are refuted by the 
(;omitless number of various and exact agreemeilbs between 
predicted and actual events in the Heavens. 

Further considerations of the peculiar comprehension of Nature 
which wo suppose belongs to an inhabitant of Jupiter. 

Examples to illustrate the possibility of great dissimilarities existing 
together with similar essential unity. 

Further development of the essential similarity of the understanding 
fsiculty in the inhabitants of Jupiter and those of our globe. 

What has been said of the inlmbitants of Jupiter may be applied in 
all essential matters, not only to the understanding hiculty of the 
inhabitants of the other planets of our solar system, hut still 
farther to those of the whole Universe. 

The laws of Light are laws of Reason. 

They are valid for the whole Universe. 

It is shown in what manner essential similarity in tho api)rehension 
may bo coupled with great differences. 

As the effect of sound depends on vibrations Avhicli may occur in 
all bodies’, so l)eings who are conscious of tlieir coi|ioreal con- 
dition, must have sensations wliich correspond to the sensation of 
sound. 

Transition to tho consideration of the worldly signification of the 
chemical laws of Nature. 

Tho laws of Electricity, Galvanism, and Magnet ism, arc laws of 
Reason. 

Historical remarks and anticipations on the development of Che- 
mistry. 

Tile properties wliich on earth we call universal, are equally so 
throughout the Universe. 
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Tlie validity of the laws of Heat through the whole Universe. 

The iinivorsality of the laws of Kleetrieily an additional ])i()()f for 
the miiversality of the natural laws of Chemistry. 

A distinguished ehemist, who thought ho had found some grounds 
in his seienec to doubt the universal relation of gravity to the 
mass, ti‘:di;d them himself by experiment, and found his doubts 
refuted. 

The similarity of matter in the Universe iaxonfinned by meteoric 
stones. 

The other planets have been produced acaffding to the same laws as 
the earth. As Man is the highest \mxluet of torrent ri;'l deve- 
lopment, the sc'll-eouseious Ixangs of other planets must lu^ the 
products of tlu ir di‘veloi)m(*nt. If they arc all produced according 
to tlie same laws, th(\y must aJl have a fundamental similarity in 
tli(' tiu’ulty oi‘ tJieir Uiiderstantliiig. 

2. The fundamental ttiDiilarUy ojHhe Laws of Beauty in the Uni- 
verse . . . . . . . . . . p. 10!) 

* . . . . ^ 

The essential similarity of the understanding and tlic sensational 

faculties is aeconi])anied by the sense of Beauty. 

The sense of Beauty in Die inhabitants of earth rests on the, capa- 
bility of receiving sensational impressions, and is ]u‘oduced iii 
conformity witli the same laws of Beason as the rest of Exist- 
ence ; by its reasonable nature it l3estows a feeling of satl.sfaetion : 
tbc same law must a.lso prevail in the remaining portion of the 
Universe. 

This is illustvaiod by exam])l(‘S taken from I’ignrcs and Eonns. 

Exaini)les of the (‘tieets of Liglit. 

Examples of tlie elleets of Sound. 

3. The essential j^rinclples of Morality the same throur/lm:t the 

Universe . . . . . . . . . ]>. lit 

We again begin with the consideration of the inhabitants of Eartli, 
and it is shown how the will of free beings stands in .subordina- 
tion to the eternal laws of Nature. 

Tlie%mnan race begins like the individual man, with simiilt' fiu 'd- 
ties, which ai*e to be developed by reciprocal influence with the 
I'est of the world. 

Already at the earliest stage in the development of the human race 
we discx)ver a feeble germ of the consciousness of a Cod. 

The earliest natm-al tlevelopment of the consciousness of Duty and 
Virtue. 

The more highly gifted Spirits lead and guide this development, and 
in so doing feel themselves inspired. 

The still fiirtlur development of the idea of a Cod. 
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In this development Natural Science contributes much to the 
banishment of idols. 

Oscillations in this development. 

The various systems of morality instituted by tliinkers, all point to 
the Trutli, that our will and our hfc must accord with Nteriial 
Iteason. 

The trials which originate in Material Nature can only he rightly 
estimated when placed beside moral aberrations, and all the other 
errors belonging to mortality. 

The true meaning of the opposition between God and the world. 

How the abuse of human freedom has not the pow'er to disturb the 
order of Eternal Kciisoii. 

The abuse of huniaii freedom is still ftirthor exhibited, as an infinitely 
small effect, in connection with the w’holc. 

These considerations, when combined, lead to the conviction that 
spiritual life on earth, in spite of many oscillations, develops itself 
more and more towards thcAreali'/ation of a kingdom of lleast)n. 

Tlic knowledge, insight, and faith of Man as an individual, are lUr 
from being exclusively his own work. 

An aj)plication of the preceding remarks to the inhabitants of otlicr 
planets. 

Caution is requisite in this application. 

4. (hi the Intercommunication which exists between the Planets, p. 130 

Inasmuch as w’e possess some knowledge of the condition of other 
planets, those on other planets may also have some knowledge of 
the condition of ours. 

Historical warning for doubters. 

We progress in our knowledge of the condition of other planets. 
In many of them they liave probably advanced far before us. 

A peculiar kind of llational connection is developed through the 
whole Universe between finite thinking beings. 

The Cultivation oe Science consileeed as an exeecise of 
Heligion pp. 134 — 143 

Introductory words. A festival at our University, commemorating 
the lieformation, requires us to oppose the errors w hich threaten 
us, by watching the balance of truth, from wliich these w ould lead 
US away. 

It is shown how the peculiar nature of Science requires that its 
cultivation should develop itself through Heligion. 

It belongs to the nature of Inquiry to sciU’ch for the Eternal in 
tilings. 

The fundamental forms of Eternal lleason are : Independence, 
Activity, and Harmony, 
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The same fundamental fonns arc met with in the Beautiful ; namely, 
the Suhlime, the Inspiring, and the Ilamionious. 

'fhe Good vve are to seek must be the really Imperiahablc. 

Morality lierc becomes lieligion, and requh-es tliat, with all our 
power, we should preserve the image of God within us, and 
realize his Will. 

The forms of Virtue are : Independence, Activity, and Harmony. 
Its nature is briefly sliown, and the duty is pointed out of spread' 
iiig the kingdom of Eeason. 

The same duty re(|uires that we should endeavour to attain scientific 
perfection in art, which implies thorough knowledge, dearness, 
and harmony. 

It does not follow as part of our duly to Science, that every one 
should study Science. The high calling of the Man of Science. 

Troin this follows an encouragement to young scientific men. 

Tu£ Kelation between Natural Science and Poetkt. 

pp. 143— 1G3 

The Eemarks of Bishop Mynstcr upon the Soul in Nature gavt; 
occasion to these remarks. 

The Thoughts of the Author iqwn the relation between Natural 
Science and Poetry, deviate far less from those of Bishop Myuster 
than wiis supposed by the latter. 

Tlic Author, luunely, did not intend to say, that poets ought to 
exclude the sensational coiicci)tions of nature from tlioir works, 
when it did not harmonize with the scientific conception; but 
only that when they speak as men of the present day, tliey ought 
to avoid the false opinions formerly held upon the causes of 
things. 

When out minds are transplanted into the life of ancient times, 
such false opinions arc not discordant, but may bo used with 
great effect. 

An example of the want of harmony in the effect wliich a modern 
poetical work has sustained by scientific discovery. 

The Author only considers Schiller’s “Gods of Greece’^ as the 
expression of a poetical fancy, which proves nothing against 
Natural Science. 

The Author’s inode of apprehension contains nothing whicli lowers 
Genius. 

Juxtaposition of the propositions referring to the relation between 
Natural Science and Poetry, in which the Author is of opinion 
that most people will easily agree with him. 

Further explanations upon the importance of Natural Science to 
Poetry. 

A passage is cited from the poem, ** The Balloon,” in opposition to 
expressions understood literally in Schiller’s “ Gods oi Greece.” 
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The Relation of Natubal Science to vahiotts imtoiitant 
llELiaious Subjects pp. 161 — 191 

1, 2%e Inmriahility of the Laics of Nature , . . p. 161 

That Jfatural Laws under (hflcrcnt circumstances arc accompanied 
by different cHeets, is not opposed to their Invariability. 

Altered circumstances themselves occur siccording to Katural Laws, 

Explanatory examples, taken from the Laws of Motion and Attrac- 
tion, considered in their validity through the whole of Existence, 

Examples from Chemistry. 

Examples from Vegetable Life. 

A connected scries of examijles taken from thy History of the 
development of the earth. 

The Idea of the jx)ssibility of an existence which might appear, if 
the present universe were one day to perish, can have no infliienco 
upon our conceptions of the existing universe, and is therefore 
subject to no investigation here. 

We should not allow our wishes to influence our .Examination of 

aVuth. 

2« Can the Government of Gc^dispense with his arbitrary Will! p. 173 

While people arc unanimous in ascribing the highest wisdom to the 
Divine government, opinions are divided upon the question, how 
far the effects of human freedom necessitate particular influential 
Acts of the Divinity beyond the usual legislation of Reason, or 
whether these eficcts are arranged in subordination to tlie 
Rational order of the Wliole, by the Efrirnal Laws themsidvcs. 

The Author, who assumes the latter opinion, illustrates it through 
examples ; A, drawn from Machines ; B, from human arrange- 
ments. 

The Iiuixplicable in events may be equally used as an objection 
against one or other of the opposed opinions. 

It is a false idea to suppose tliat because we assume that the 
govcrimient of God happens according to Eternal Laws, wo must 
necessarily reprcs(3nt God jis inactive. 

3. The Levelojyment from the lower to the higher . . p. 181 

Everything in natmre begins from something undeveloped, and 
progresses to higher and higher stages of development ; not the 
reverse. 

History has not exliibited a view in opposition to this with respect 
to nations. 

That the whole of Nature was corrupted hy the Fall may be refuted 
upon sm'c grounds. 
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4. Some explanations in reference to wluit I have said about Faith 

p. 183 

The confidence which is awakened in ns hy those words of wisdom 
through which the lh*ophets of the linmaii nice have shoivii us 
what is liiddeii in the unfathomed dcptlis of our own nature, 
can by no nicjins be called Authority on Faith. 

ITow Faitli is awakened and strengthened by Divine influence in our 
dail^ life. 

5. Reason hidden in the Powers of the Soul . . . p. 18G 

•If it apjiears that the Author grants too much to Reason, this 
arises perliaps because he has not sufficiently brought forward the 
difference between the two significations by which he understands 
the word, a limited and a more extensive one; the limited is the 
most usual. Reason itself known as Reason ; the more extensive 
on the other liand also includes within it the Reason pervading 
everything, which constitutes that which is necessary to all 
actions.* 

6. God and the World p, 187 

The Author is here again obliged to%spute the opinion, that Nature 
is dark and troubled. It only appears imperfect and decayed 
in the conception of the finite being. 

The Author does not think that this doctrine is at variance with 
Christianity. 

Complaints concerning the imperfection of the world pre-supposc 
the secret demand that mortality should not be Finite. 

Nature itself is infinite; the more man’s apprehension represents 
to him the parts as separated from the Whole, so much the 
more Nature appears to him as Finite. The imago of Existence 
which is formed in tlie mind of man is darker and smaller in 
proportion as the stage of development upon which ho stands is 
lower; but the more a man possesses comprehensive perception 
of the world, so much the more he pai-ticipatcs in the ratioiud 
life of the Wliole, so much the more perfectly he sees God in 
Nature. 

In the perception which God takes of the world, the Finite, as the 
Finite, has vanished. 

Ox THE Intellectual Ineluence exeiicised by Natueal Science 
IN ITS PRACTICAL APPLICATION . . . PP* 192—204 

An Introduction especially referring to the effect which the dis- 
coveries in the material world have upon minds. 
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Natural Science is necessary, in order to conijdeie the education 
which at present prevails, and to free it from oiie-sidediiess. 

As Natural Science uninterruptedly procuresses towards new disco- 
veries, it has a refreshing intluence upon the mind. 

It leads to action, and by that means counteracts artificial dreami- 
ness, which otlier education cannot alone accomplish. 

He who educates himself by Natural Hciciicc has especial means to 
influence others in an intelleetuul manner. 

Natural Science opens to aHizans the most accessible road to culti- 
vation. 

The injurious efiect of false directions in education, which tlic 
distribution of Natural Science may (x^casion, is ineonsiderahlc in 
comparison with its truly civilizing influence. 

That which artizans have to learn from Natural Science will not he 
too diflicult for them. 

IMen of Science and artizans should respectively possess a knovvh'dgi* 
of tlicir several departments, and act on botli sides with mutual 
confidence. 

The arlizan will only succeed and exercise an iinpoi^fcant influence on 
his own welfare and that of his country, when he understands 
the principles hy wldeh he acts, and is able to make discoveries 
himself. ^ 

"Expectations of the future benefits resulting from the Institution, 

Rejoicing in wliat lias taken place among us in Science, and wliat 
docs still take place. 

i^PEECHES DEHTEEED AT TWO DIFPEEENT SCANDINAVIAN SCIENTIFIC 

Meetinos . pp. 205 — 22{i 

1. S'peech at the First Meeting of the Scandinavian Naturalists at 
Cojpenliagen . p, 205 

The Scandinavian Naturalist Meetings will not only have an 
inflnen(;e on Natural Science, but also on the national spirit of 
the north. 

The Naturalist Meetings of the present day have for the most pai*t 
not merely a scientific, but also a universally humanizing effect, 
and this not alone for the scientific men themselves ; the peojilc 
must also be taken into consideration. 

Some of the effects proceeding from the personal meetings of Natu- 
ralists in the three northern kingdoms. 

Effect of the friendly relations which, taken as a whole, prevail 
Ixjtwcen Naturalists. 

The influence of Natural Science upon Society, and the cultivation 
, of the mind, advances so rapidly, that it also promises a great 
uniting effect in Scandinavia, 
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How important it is that the literatures of Scandinavia should 
appear as one literature, which may occur, without on that ac- 
count either of the three rcsigninpj its peculiar character. While 
the scientific efforts of the northern nations mutually bind tliem 
to each other, they yet will not neglect to join still more closely 
in scientific fellowship with other nations. 

Some proposals. 

2. (Speech at ihe opening of the Fifth Meeting of the ScanHimvimt 
2saturalisls 214? 

reca]jitnhition of the ideas on tlie united scientific and national acti- 
vity hy which the first Coj)cnhagen Naturalist Meeting began. 

The attention is repeatedly turned upon the fraternity of langnagf's. 

It appc'ars, that T^atural Science is and must be susceptible of a 
national treatment, as well as a learned treatment ; and that it 
may tlius exercise a great influence both upon the development 
of language and upon tlic cultivation ol‘ tlio mind. 

Tlic objeotiou wliicli is brought forward against the great national 
influence of Natural Scieiu^e, that it is not an affair of the peoi)le, 
is founded u\iou a misunderstanding, and will he destroyed in the 
further development of Natural Science. 

# 


Op the SciiooTi ix Life pp. 224 — 2 13 

1. The Fetation between the Young and Old, with especial reference to 
young men on their first entramie into the icorld , . p. 221 

Introductory words. 

The Author wishes to consider the relation hetw^een young and old, 
according to the method of Naturalists, wliilst he determines upon 
those laws of existence by w'hich it must ])o regulated. 

Many wise j)roverbs u})on this relation have less influence than they 
should liaye, because they arc only regarded in the form of 
Experiences, They may be represented as Laws of Existence. 

Laws for the development of the child, and its relation to the 
parents. 

Untimely endeavour to quit school. 

Keciprocity between the father and the son who is growing iij), 
between the teacher and the pupil. 

The relation in which the young man stands to maternal love. 

The period of youth has its own peculiar signification in life, and 
its own law's of development. 

The reciprocity between young and old is beneficial to both classes. 

The youth must allow himself to bo guided in his judgment of 
the activity of the elder portion of the w'orld by tlic laws of 
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development of mankind, and lie must respect well-CJU’ned merit, 
as far as tins ap]xnirs in the liglit of his age. 

The Author advocates peace, because the hostile passions have now 
so much power, 

2, A speech (lelfrered on ilie. reception of Young Students as Academical 
Citizens p. 239 

The Unlv(”.’sil y may he regarded as an organized hotly just as much 
as the state, 

A glance at the feelings whidi must ])revail in the assembly, both 
among tlu; teachers as well as among the old and new academical 
citizens. 

The fi*ee scientific life is now imfolded to the ncu" academical 
citizen. 

Delight in Science is the tvne sign of the gcnninc student, 

Eneour.igcuu'ut to a true scientific life. 

Axcijjxt axd Modekx Tixks . • , . pp. 25G 

r 

1. Is the V/orld degenerated )>. 244 

I'or many centuries complaints were brought forward at eatrh jieriod, 
that it was worse than the preceding; if this liad been well 
gronnded, the world would now be very miserable. 

2. The Tempe ml are of the Atmosphere has not altered . p. 244 

1'hc oldest descriptions of the condition of Greenland, 600 yeai’s 
ago, represents it just as it is now. 

The Jlilile shows that vegetation in Judjra was the same in the 
most aiunent times as it is at present ; therefore that the mode- 
rate temperature has remained the same. 

i*hc olive-tree 1800 years ago had the same northern limit in 
Erauce as it has now. 

Deferences to Schouw’s investigations. 

3. 31e)i r:ere neither greater nor stronger in ancient times . ])• 

Tins is proved by the bones and skeletons of men who lived thou- 
sands of years ago. 

Tlie arguments that arc brought forward to prove that men were 
once stronger, rest upon misunderstandings. 

4. The duration of Life is not diminuhed. We now enjog letter 

Jlcahh p. 248 

The nuinher of men who reach a great age is greater now than it 
w'as formerly, because we are more particular about cleanliness 
and hcaltli, and live more moderately. 
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5. Maukindj in a moral point of vieu', has not receded^ hut has 
advanced ......... p. 250 

We ninat derive this inf<'»rmatioii from the cotemporary iilstorians of 
former oeiituricSj and not trust to the one-sided rcpresentation& 
of more modern times. 

'\5iloiir was certainly more practised in lawless times, but the present 
day has ecjnally str<3n" examples to bring forward. 

Our opinions concerning the honour which existed in ancient days 
are quite gro\mdless. 

Enlightenment has assisted Cliristianity to improve men, to abolish 
Superstition, to extinguish Ambition, Arrogaiux^, and Cruelty, 
and to a^\’aken the spirit of Love. 

Examples taken from the motlcrn history of our country. 

Wc should neither despise Ancient Times, nor regard our own as 
perfect. ^ 

Ki-TUEAL Science in its Relation to diefehent teeiods of 

THE WOELD, AND TO THE PHILOSOPHY PREVALENT THEN. 

• pp. 257—288 

ClIIlTSTIANlTY AND MeNTAL CULTIVATION MUTUAT.LY SUPPORT EACH 
OTHER pp. 289 — 299 

AUhough tlie numbers of years which give rise to our Jubilees arc . 
arbitrary, it is still an excellent thing that such festivals sliould 
be soleinnized. 

At the Jubilee solemnized by the University, in commemoration of 
the thousandth anniversary of Christianity in our country, it is 
suitable to consider bow Christianity and Science support each 
other, 

Tliat the Sciences began to decline at the same perio<l as the exten- 
sion of Christianity, can in no way l)e ascril)ed to the inftuciice 
of the latter, but to the corruption of morals, which gave the 
preponderance to the bar])arous above tlie civilized national 
elements of those days ; whereas there exists a power in CliriSti- 
anity to civilize barbarous nations. 

This power dejiended as much upon the Divine (rovermnent of the 
World, which was revealed in the distributum of Christianity. 
It was also aroused by inquiry; the teachers of religion h(‘caine the 
promoters of Science, and the monasteries their princip.'il rcfug(*. 

Clu'istianity gave occasion to a general study of languages, which 
was accompanied by a great civilizing effect. 

Tlierc has certainly ofUm been a contest, and frcciuently a very 
strong one, between the friends of Christianity and of Enlighten- 
ment; hut even where the vdll w'as not gotxl, it ncvertbelcss 
afterwards served both Religion and 'rriith. 
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Christianity would establish a kingdom of God upon ciu’tli, which 
in consccjueiicc of its Jinturc is also a kingdom of Iteason. 
While Science strives after the same aim, inid contributes mucli 
to the uprooting of the passions, and the development of ileason, 
it supports Christianity, 

Observations on the History op Cremtstry . pp. 300 — 32 J. 

T^e various changes hi Chemisiry p, 300 

Doubts caused by the changes in Science, 

Immeasurable difiereiujc between the Alchcmistic views and our 
own. 

The Phlogistic period. 

I'hc Antijdilogistic ])eriod. 

The coinmcnccment of the Electro-chemical. 

'Rvorytlhiny in Science prevailing throng^ont a certain period, contains 
actual Scientific Truth, though frequently much ohsctired . p. 307 

A jwcliminary survey of the suhiect. 

The truths and anticipations of truths in Alchemy. 

Comprehensive Truths contained in the Phlogistic System, 

Nature of the Antiphlogistic System, 

Fundamental features of the Elcctro-cliemical Theory, 

Retrospect of that wliich harmonizes in all th(‘se tlujorios. 

Thai there is a true course of derrlopment in the theories which have 
followed one another, and which have hcen successively solved, p, 313 

The new Iheory embraces far more than tlie former, and has a fur 
greater iinicr connection. 

Science <levelops itself with increased rapidity, and arrives at a 
greater iiitt'llectual apprehensi(in. 

The Development of Science obeys certain Laws , , p. 315 

* 3'he haruKuiy in the law of development belongs to the nature of 
the thing, but is liere represented by examples. 

It belonged to the nature of the thing that metals constituted the 
first object for a combination of eliemical phenomena. 

Experiments on the metiiLs must lead to the knowledge of otlier 
substances, and make Chemistry a Science of separations and re- 
eombinations. 

At a much later period, a more scientific treatment of the gases 
was attained. 

The Antiphlogistic Chemistry first became possible by this knowledge, 
hut was also made iieei'ssary. 

Those effects which arc imperceptible by tlieir weight, become 
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objects of scientific application in cliemistry by previous prepa- 
ration, which is obtained through a one-sided knowledge of 
matter. 

'Hic natural course of development of the doctrine of Electricity, 

Accidental discoveries, so far as they do not belong to the course of 
development of Science, exercise no essential effec,t upon it, 

A closer vieto of the Law of Oscillation in the development of Science, 
and its bencjicial influence ...... p. 320 

There is a changing discovery and extension of the limits in the 
development of Science in certain periods of time, and distinct 
traces of correction and limitation iTi others. 

This Law is a universal Law of Life, and promotes the Life of 
Science. 

It is very beneficial to the stndcnts to make tliemselves well 
acquainted with the revolutions in Science. 

Comymrison of the dovelojwuont of Science with the development of 
the Eai’th. 

This agivcineiit between Nature and Spirit is not accidental, hut 
founded in the nature of the thing, and points to a higher physics, 
in which the harmony of the Whole must he represented. 

'fwo Dialogues on a he Fundamental Principles op Beauty, 
AND ON THE PHYSICAL EfPECTS OP TONES . . pp. 325 — 37l 

The SAME Principles op Beauty exist in the objects sub- 
mitted TO THE Eye and to tub Ear . , pp, 325—351 

Apparent som'ces of this pleasure, 

Music is a mere enjoyment of the senses. 

This pleasure does not depend uyxm accidental circumstances, hut 
upon the nature of the receiving organs of sense ; it depends on 
the necessary nature of things, therefore on Reason, with a 
consciouvsness of Enjoyment. Bodies are organized alike, hut 
souls are dissimilar. 

The pleasure derived from Music depends upon the Imagination. 

The source of enjoyment cannot he discovered. 

A refutation of this mode of reiisoning. 

Our pleasure in mnaic depends upon Reason and the senses at tlio 
same time, not however *upon the external senses, but upon tlic 
internal, upon Perception. 

Consideration of the Circle in reference to this. 

Idea is the perceptive oneness of Thoughts, comprehended in the 
Reason as Perception. This is eompreliended in the Beautifiil. 

The Beautiful pleases us as the impression of an Idea, without our 
being at the same time conscious of it. 

d 
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Application to other mathematical figures, the symmetrical and the 
nnsymmetrical. 

The Geometrical figures arc infinitely repeated in the whole of 
inorganic Nature. 

Inorganic beings constitute the elementary geometry, Organic the 
higher geometry of Nature. 

If deviation from a figure seems ugly to us, we must attribute some 
Beauty to the figure itself. 

Acoustic figures iis applied to music. 

No beautiful sound can bo produced except by symmetrical vibra- 
tions of the sounding body. 

There is a hidden Reason in Tones. 

The ear, like the eye, prefers simple relations. 

The cliord of the major third is therefore the most beautiful of all. 

The relations of tones are founded on mathematical y)rinciples, and 
may therefore he calculated. But our enjoyment does not depend 
upon that. 

The true Musician docs not calculate them, since his work is 
essentially poetical. • 

Thus we may calculate upon the sources of the enjoyment of art 
which does not consequently depend upon the imagination. The 
arguments are drawn from the nature of the thing. 

Music is certainly an enjoyment of the senses, but one of the noblest 
of them, and the organ of hearing is one of the most delicate and 
most skilfully constructed. Inferior perceptions of the senses 
cannot he reproduced by the imier sense, as the higher can. 

Results of the whole investigation. 


The Physical Effects of Tones . , . pp. 352 — 371 

An inquiry as to the cause why music creates a desire to dance, and 
at the same time regulates the movements of tho dance. 

The effects of Tones, or rather the vibrations of Tones, upon 
inanimate things. 

A string when it is sounding causes another to vibrate which is 
tuned alike. The air being set into vibrations is the cause of this 
phenomenon. 

But the strings which are tuned alike are also sympathetic. This 
is explained by the curves of tho string which is struck. 

A string which has been struck does not merely affect others which 
are tuned alike, but also those which are in harmony. 

Comparison of human sympathy with that between strings: strings 
that are tuned alike support each other, strings that are out of 
tune hinder and disturb each other. 

New questions; Are the nerves set in motion by the vibrations in 
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the same manner as the strings ? There is only a distant simi- 
larity between them. The nerves of the ear receive impressions; 
caeh pressure is connected with a development of heat, and the 
return to the former condition with cold, though tliis is imper- 
ceptible to us. 

The vibrations on the nerves which are produced by tones commence 
from the nerves of hearing, and thence proceed to the brain and 
to all the nerves. Comparison with other vibrations. 

The variety of vibrations do not confuse one another. Examples. 
Tlmc-muaic and Tone-music. The first regulates arbitrary move- 
ments, tlic last tbe soul, but also inversely. A wider sidicre of 
action for music. Condemnation of the present mode of musical 
instruction, and proposal for its improvement. 

Necessity for a deeper investigation into the Beautiful. 

Two CnAPTKIlS ON THE NaTUEAL PHILOSOPHY OP THE BeAUTIPUL. 

pp. 372—413 

1. The investigation does not begin with a determination of the notion 

of B«auty, but with an inquiry into the Laws for the production 
of the Beautiful, by the most simple objects, mathematical figures. 

The straight line, the circle, the riglit angle, are pleasing to the eye, 
and indeed have an inward sensational comprehension, a mental 
perception, through a union of the various. 

The Beautiful is the Idea expressed in things so far as it is recon- 
ciled to perception. 

Symmetry alone satisfies the sense of Beauty. 

Comparison of forms which are produced by nature and by thought, 
with especial reference to the mutual crossings of the circles of 
waves, the acoustic figures, and the hws of the Relations of 
Tones. 

The relative condition of strings as sympathy. 

The effects of tones do not merely belong to Nature. 

The Laws of Nature in the Material World are Laws of Reason. 

2. Sound and Light are produced by vibrations, the first in the air, the 

latter in mther, whence the whole Material World is penetrated by 
imperceptible movements: Heat is likewise an inward vibratory 
movement, which is connected with the chemical, electrical, and 
magnetic condition of bodies. 

The importance of Light for the outward and inward condition of 
manUnd, 

We are unconsdotis of Light, without the opposite impression of 
darkness. 

In Symmetry there are the opposites of forms, in Light those of 
effects; in the former the sum of Tkmght (the Ideal), in the latter 
the sum of Reality (the Real), is most prominent. 

d 2 
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Hclation of surfaces to Light. Two modes of reflecting Light, 
mirror-reflection and the dispersing or dissolving reflection. It 
is only tlie last that gives us cognizance of tlie reflecting parts. 

Unequally rapid iUther-vibrations yield different perceptions of 
colour. The distance of the waves is called the breadth of the 
waves. 

The iEther-vibratioiis for the perception of rod, have the greatest 
breadth of wave; then follow yellow, green, blue, violet. The 
latter has the smallest breadth of wave. The reflection of a very 
small number of rays, forms black, the opposite, white pigments. 
The elfcct of smaller and greater coloured surfaces. 

Colours, with regard to their application to dress, to houses, and 
their signification. 

The impression of colours in consequence of their indirect relations, 
especially from the ordinary notions of society. 

The symbolical signification of colours. 

Certain colours by their union yield white light. 

Complerncntal colours, or harmonious colours. 

Application of the Philosophy of Beauty to the vegetable kingdom. 

The influence of a shining surface in the relations of Beauty. 

The impression of colours on the nerves of the eye. 'flu^ combined 
forces of the world express themselves in the sensation of sight, 
although they may be concealed. 

The nature of the eye bringa along with it tlic development of 
harmonious colours. ^ 

On the Rainbow and Interference, with examples of the connection 
that exists between forms and colours. 

Conditions of polarization. 

On Colour-Music. 


On the Unbeautiefl in Natfee, in its eelation to the Hae- 
MONY OF BeAFTY IN THE WHOLE . . . pp. 414 — 424 

Reference to the Dialogue on Tones. 

On our inner sense, and its power of forming an image of things of 
whicli we have never received a direct impression from the senses: 
example, taken from maps. 

The inner sense in its power of comprehension and production is 
called the Imagination. 

The Imagination has three especial stages of development. — 1. The 
real natural sense. 2. The cultivated natural sense. 3. Sight 
through knowledge. 

Single parts of a whole do not sometimes appear beautiful; e.g., a 
tree, stripped of its leaves, stimding alone. 

Many things only appear beautiful when seen in their proper 
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natural position ; e.g., the swan, which w e are accustomed to see 
in its natural position. 

The case is totally reversed with regard to the ape, u liich u e seldom 
see in its natural position. 

The Bat is ugly in another respect, hcciiuse it appears unnatural to 
the imagination as a creature between the mammal and the l)ird. 
Something similar occims in the (tase of monsters. 

The poetic spirit has an influence on our comprehension of Beauty: 
e.g.^ in the lion and the serpent. 

Remarks on fictitious forms: e.g.y the wings of angels depicted in 
art. 

Corruption. Individual external signs of death may be employed by 
the Artist, and the Poet may use still greater freedom. 

All that is apparently unbeautifnl or ugly in a. spiritual sphere of 
apprehension will form a part in the beauty of the Whole. 

Ugliness, as in a certain sense Evil, becomes a finite condition; tliat 
vvhicli is essentially beautiful is eternal. 

CltEISTUNTTY k'SD ASTBONOMT .... pp. 42o — 4d-G 

Preliminary Remarks. 

Absurdity of tlie opinion that the Copernican system rests on a 
concertation of Astronomers. 

Our belief that the Heavens andl^ll the Stars were created for the 
Earth alone, has been shaken by discoveries which have been 
made since the time of Tycho Brahe, as according to his system 
we are compelled to believe that the Heavens revolve round the 
Earth. 

A Refutation of the objection that the Copernican System, according 
to w'hich the Earth goes round the Sun, is in opposition to a 
manifest testimony of our senses. 

Our senses arc deceived. The Understanding must come to our aid. 
By our understanding, wc calculate the eclipses of the Moon and 
Sun, we invent machines, make laws for the State, &c. 

Mode of judging the axiom, that because our understanding may 
err, we must therefore hold fast to the Word of God. 

The Astronomers do this also; they read the hook of laws for the 
movements of the world which God has written in the heavens, 
first by aid of their senses, afterwards by the experience ol’ 
thousands of years, and finally by calculations, and a comparison 
between the same and phenomena. 

Mathematical predictions are quite distinct from prophecies. 

There are two kinds of precalculations; one founded on observations, 
the other on an insight into the laws of I^^ature, which we owe to 
Jfewton. 
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Newton developed the thought, that the movements of the planets 
occur according to the same laws as the movements here on earth. 

Before the time of Newton, the law of Inertia was already known. 

That Bodies have forces, but tlicy are wanting in will to employ 
these forces. 

The thought that Hatter is devoid of will was known to Galileo, 
and it was through Descartes that it received universal acknow- 
ledgment. 

Gravity is a result of reciprocal force of attraction in all material 
things throughout the world. 

Explanjition of this law, with reference to a diminution in its effect, 
in proportion to the distance of two objects from one another. 

This determination in the effect, which arises from the attraction of 
all parts in a sphere, is so constituted as if all these parts were in 
the centre. This facilitated the calculation of distances. 

Our observations on tlie Moon’s path confirm these calculations. 

The paths of all the planets and their moons may be calculated by 
this universal attraction. 

Newton’s theory also proves that the figure of tlie eartli entirely 
depends on the same universal laws of Nature, as on the laws of 
Motion, behjnging to it, and to the other planets. 

The Newtonian theory seems to be opposed to the Bible, but many 
passages of the Bible cannot be taken literally. When taken as 
a wiujle, the Bible rathei^ teaches the movement than the tixed 
position of the earth. 

Refutation of the objection; the falsity of the opinion that all 
Chrisflan consciousness is opposed to the doctrine of Astronomers, 
as well as the view that Naturat Science leads away from God, 
and tliat it would make us believe the world to be governed by 
blind laws in Nature. 

Naturalists, as well jis others, believe that the whole world originates 
from G(h 1, that the laws of Nature are regulations which Goil has 
himself given, and has not received from another. 

The more correct view, is that all existence fe the unceMing w'ork of 
God. That natural laws arc the continual operation of Divine 
Beasoxi must he submitted to our consideration. 

We may certainly he good Christians, with pure child-like faith, 
without cither understanding or admitting any Astronomical 
system whatever, but we must not thoughtlessly reject scientific 
opinions, or even view them with indifference. 

Every piece of knowledge which is properly understood serves 
Christianity. Science, as well as religion, endeavours to raise us 
above the impressions of our senses. The pleasure we receive 
from every spiritual enjoyment is an approach to God. Astro- 
nomy both humbles and elevates us. 
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Upon the Spieit and Study of Univeesal ^^ATURAD PniL(isoriiY. 

pp. 447 — 4;()5 

Spirit, Signification, and the End of Natural Science . p. 447 

The universal aim of Natural Science. 

The infinite magnitude and variety of Nature, both in extent of 
Space and Time, in Divisibility, in Variety. 

Such an infinite Science is only rendered possible by everything 
happening according to universal Laws. 

Natural Laws and the universal fundamental forces of Nature, con- 
stitute tliat which is constant in everything; and tlic peeiilim’ity 
of caeb thing is determined by tlie laws. 

In each thing, the Laws by which it is produced constitute a totality ; 
each individual thing is part of a greater totality, which again is 
part of a still higher totality; so that the whole universe must be 
recognized as the true inlinitc oneness of all Natund Laws, 
viewed in their activity. 

Natural Laws arc Laws of lieason, whicli may also be nam(?d 
Natural Thoughts. All Thoughts in Nature are only expressions 
of an infinite living Reason. 

The human mind recognizes itself again in Nature, and also recog- 
nizes itself as the image of the Eternal Creating Reason. 

Science is not to be sought on account of its utility, but on account 
of its peculiar excellence; the consideration of its utility 
belongs to the coni[)letion of t^e Insight. 

Natural Science strengthens the Mind for the action which is 
expressed in Life, and- destroys Superstition. It teaches us to 
govern Nature. 

Methods of Universal Natural Philosophy . , . p. 454 

Universal Precepts, 

Daily Experience, Observation, Experiments. 

Closer Representation. Experimental Art. 

The meaning of Experiment. Exj)erimental Idea. 

Tlic relation of Mathematics to Natural Philosophy. 

Hypothesis is an Experimental Idea. Use and proof of Hypothesis. 




THE SPIRITUAL IN THE MATERIAL. 


A CONVERSATION. 

Alfred. Sopitia. Felix. Hermann. 

Sophia. Here we are all assembled again this evening, 
which is so fine that it seems to invite us to pursue our con- 
versation of last night. 

Hermann. We all participate in your wish. You said 
yesterday, dear Alfred, that you were both a Spiritualist and 
a Materialist. As I know that you did not assert this in a 
spirit of mere dogmatism, or from an idle wish to bo peculiar, 
I should like to hear you explain yourself. 

Alfred. We must touch upon one of the great questions 
of philosophy ; but I will, to the best of my power, endea- 
vour to prove the justice of my conceptions. 

Sophia. I may appear presumptuous, but I cannot refrain 
from saying how much I wish to comprehend these things, 
and therefore I beg, Alfred, that you will, if possible, so 
ex})ress yourself that the unlearned, such as I dm, may bo 
able to understand you. 

Alfred. I will endeavour to do so. But lest I should 
omit anything which, were I speaking to my friend Hermann 
alone, I should conclude ho already knew, I will address 
myself to you, Sophia, and beg him to object whenever we 
assume anything as settled which he considers erroneous. 

Hermann. I willingly comply. 

Sophia. My earnest wish will then be fulfilled. 

Alfred. I must therefore begin with a question, which 
you will perhaps think somewhat irrelevant to the subject. 
How do wc gain u knowledge of external things ? 

B 
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Sophia. Through the senses, I imagine. 

Aj.fr ED. And do the senses enable us to comprehend an 
entire object at once ? 

SoPiiiA. I have not considered that. 

Alfred. When 1 lay my hand on this book, do I feel the 
whole book, or only an cilbct of the book, namely, a resist- 
ance against the motion by which my hand would force itself 
into the space occupied by the book ? 

Sophia. The latter is certainly the true state of tlie case ; 
but do 1 not see the wliole book? 

Alfred. Surely not the whole at once ? 

Sophia. Certainly not; some parts ai’C concealed by other 
parts. 

Aij-'red. We are very often deceived by our eyesight: 
under particular circumstances the relloction in a looking- 
glass, or a taithful likeness, may deceive the eye into the belief 
that it secs a material object. ' 

Soi’iriA. That is true. 

Alfred. AVe therefore recognize the existence of a material 
object, not from a single impression made upon the senses, 
but from our mental capacity having combined many sensible 
impressions together. 

Sophia. Yet a single look often convinces me of the reality 
of a thing. 

Alfri:j). I am far from denying that; and would even 
allow that it is generally the case. But when a single look 
convinces you that it is a book which you see, innumerable 
previous impressions, in conformity with the contrivance of 
om* being, are renewed within you ; so that the object appears 
entire, though a very small jjortion of it may have been at 
that tijne impressed on your senses. 

Sophia. I might therefore be deceived if it were not sui*- 
rounded by all which usually accompanies it. Indeed, I now 
remember much that might have satisfied me of this before. 
I once saw those delusive images which are called Fata 
Morgana, or reflections in the air, and for a long time felt 
convinced that ivhat I saw before me were real houses, trees, 
and water. I remember also a remarkable experiment made 
with a concave mirror, by means of which a flower appeared 
suspended in such a manner over a flower-pot, as to lead one 
to mistake the image for the reality. 

Alfred. Thus wc do not immediately perceive objects, such 
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ns a tree, a house, or a book ; that whicli ^yc actually i^rasp 
is the impression produced upon us. But this impression is 
certainly an cficct whicli could not be produced without an 
active power in the things themselves. AVe have therefore 
this only to recognize. 

S. I do not see how I can deny this; and yet when I 
think of a lump of metal, a stone, or a log of wood, so far 
from imagining anything active, it api)oars tb'mo as if every- 
thing about them were dead ; they are so immovable and so 
entirely opposed to all activity, that the nature of matter 
seems to consist much more in passive existence than in 
constant action. 

A. But that view of the subject will not stand tlie test of 
experience. If you lay one stone upon another, does not the 
lower one support that wdiich rests upon it ? 

S. Of course; but docs this proceed from an active 
power ? • 

A. How can it be otherwise ? When anything is effected, 
there must be some effecting power at work. In the case 
above mentioned, the .effect produced is this, that the upper 
stone is interrupted in its constant endeavour to full. 

S. I have nothing to say in reply ; and yet it appears to 
me that there must be a passive resistance. 

A. You are quite right to mention your doubts. There 
is no such thing as passive resistance, though we have more 
frequently been deceived into that idea than we could con- 
ceive it possible. But do not be deterred by a philosophical 
dogma; the explanation of the phenomenon must proceed 
from a consideration of the thing itself. Let us therefore 
re-examine our case. Do you not believe that the upper 
stone presses upon the one beneath ? 

S. Certainly. 

A. And that the one beneath is pressed upon ? 

S. Of course. 

A. But is not that which is pressed upon, also pressed 
together ? 

S. Yes, very often ; but docs it always happen ? It docs 
not appear to me that a stone is pressed together when any- 
thing is laid upon it. 

A. A stone is only slightly compressed ; but it has been 
ascertained by means of very delicate measurements, that all 
bodies are capable of being compressed. 
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S. But an enormous weight would be required to comjncss 
a stone. 

A. To press it together, so as to make it only a thou- 
sandth part smaller, would require an immense force; but 
should the pressure be less, the diminution Avould be in the 
same proportion lessened, though, at the same time, ever so 
slight a pressure corresponds with a certain compression. 

S. Well, if this is proved by experiment, I am far from 
wishing to contradict it, as it appears to me very probable. 

A. As soon as the jncssure ceases to act upon the stone, 
it will return to its original size. 

S. Is this always the case ? 

A. Yes, if the pressure be not so great as to crush it 
internally. 

S. I therefore understand that there is a constant counter- 
pressure from the body whicli is pressed uj^on, against that 
'which is pressing, and that it consequently oppose, s an effectual 
resistance to the body which endeavours to force itself into 
its space. 

A. Bodies, therefore, possess an inward power of acting’ 
by means of which tliey occu])y space. Thus, when you 
feel the presence of tliis table with your hand, you are really 
made aware of it by the active power it possesses of filling 
up space ; juid every other impression whieli you receive from 
material things is also only a notification of an inherent 
power of acting which they possess. You would see nothing, 
if objects did not possess the power either to evolve light, or 
to reflect back some of that which falls upon them, that your 
eye may be able to catch part of it. But I need not bring 
forward any more examples ; I do not doubt that you per- 
ceive with me that every impression implies an active power. 

S. I ought not to have been so long in comprehending 
this, as it is self-evident. 

A. Wliat we most directly know of bodies, accordingly, 
is, that they are spaces filled by active powers. 

S. Then matter is more nearly related to spirit than we 
generally imagine. But now that one difficulty is removed, 
1 here encounter another. 1 see that matter is resolved into 
mist and vapour, which I cannot reconcile with the evidence 
of my senses. 

A. You appear to imagine it to be an extravagant idea 
thus to resolve material bodies into mere phantoms of clouds 



THE SPIRITITAL IN THE MATERIAL. ^ 

and vapour. But what will you say when I assure you that 
the possibility of this has been proved by innumerable scien- 
tific investigations on matter. 

S. How so ? 

A. It has been effected by chemistry.^ 

S. Alas ! I understand nothing of this branch of science. 

A. That will not prevent me from giving you some instances 
derived from it. Ice, as you will allow, is a solid body, but 
if it is penetrated by a certain amount of heat, it becomes 
water, and this same water, submitted to a still greater amount 
of heat, becomes invisible steam. Now the actual amount of 
matter which is determined by its w'eight, remains throughout 
these different conditions unchanged and the same. This, 
however, holds good not only in regard to water, but to all 
other bodies. I need not tell you that hard iron becomes 
fluid when exposed to great heat ; but perhaps you may not 
have heard That at a certain degree of heat iron may also, be 
converted into vapour. I cite this example, because it so 
strikingly contradicts the common ideas which are entertained 
concerning matter. There is oho universal law, as has been 
already said, namely, that all bodies may exist, either as solid, 
liquid, or aeriform ; and I may casually remark, that vapour 
and air do not essentially differ. But I do not stop here. 
The most simple bodies seem to have the strongest tendency 
towards an aeriform or gaseous condition. Water, 'which Avas 
so long considered to be an element, can be separated by the 
aid of chemistry into two component parts, each ot which is 
in itself a peculiar kind of gas, and which, reunited, forms 
water, without the change having any influence on the 
quantity of the whole. Hiat I may not name objects beyond 
the sphere of common life, I shall only mention that sugar, 
'wood, horn, and many other solid bodies in the animal and 
vegetable kingdoms, may also be decomposed into gaseous 
parts ; indeed, it is very probable that one day it Avill appear 
that all bodies are composed of gaseous elements ; that is to 
say, of matter which in some bodies is able to maintain ^ its 
gaseous condition at a lower degree of lieat than in other bodies. 

S. I am willing to believe this ; but still it has not 
cleared up my difficulty, although it may appear to have 
done so. 

A. I did not really expect that it Avould. You have hardly . 
discovered the right expression for your doubt. 
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S. Why did you not warn me of this ? 

A. Because I supposed that the difficulty which I have 
just noticed formed the chief part of your doubt, though you 
had not yourself taken it into account. 

S. I believe you are right; but in what else do my doubts 
consist } 

A. You miss, in my representation of things, the consis- 
tency to which you arc accustomed in the material world. 
To what I have besides said you will reply: it is not only 
density and solidity which I miss when I imagine material 
objects are merely occupants of space, but I cannot also at 
the same time conceive tlic possibility of the existence of such 
various defined and enduring forms as I everywhere behold 
in the material world. 

S. I confess that this does appear to mo a great difficulty. 

A. Then I would l)eg you to join with mo in a still closer 
observation on that which is the perishable part of the material 
world, that we may more surely seek the Imperishable where 
it is to be found. The perpetual mutability of the human and 
of all animal bodies need hardly be mentioned. Daily expe- 
rience proves to us they are born, grow, decline, and perish, and 
that one generation ever replaces another. This plienomenon 
is no less manifest in the vegetable kingdom. Blowers and 
grass, especially those plants which have but a year’s exis- 
tence, have at all times served as examples of mortality. 
Even mighty trees, which have endured for centuries, are 
subject to the same mortality, although longer deferred. 
Even our globe, which, according to the vulgar notion, bears 
all things on its firm basis, is subject to change : it revolves, 
as you know, daily on its axis, and annually completes its 
coui’se round the sun. But tlic sun itself describes an orbit 
as yet undetermined by us, and is now advancing in a vast 
journey, in which the earth and all her sister planets must 
necessarily accompany him; but the centre around which the 
sun describes its apparently immeasurable course, may also, 
with the greatest certainty, be regarded as moving ; in short, 
all the heavenly bodies are incessantly in motion, and none 
are at rest. 

S. Although I have never so pictured these things to my- 
self, they are nevertheless not strange to me ; but does it, there- 
fore, follow, that inanimate nature is just as changeable as 
the rest? Surely there exists something which is invariable. 
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A. Very true ! The Iiivariable does exist, but we must 
not seek it here. The earth has not always been as it is 
now; its internal structure testifies that for thousands of 
years it has been dcycloping from one condition to another, 
and the attentive inquirer must be aware that it continues 
constantly to develop itself, and that now, as formerly, it is 
passing from one state to another. We may easily conceive 
that the same is taking place with all the. other licavcnly 
bodies, which arc therefore not only in constant motion, but, 
at the same time, arc in an unceasing state of developcmcnt. 
Inaction or repose exists not in the universe. 

S. Well, I shall see what you say 'when you come to 
speak of inanimate objects; for our earth and the other heavenly 
bodies appear to bear a strong resemblance to animate nature, 
how’cvor much they may differ from tliein in many respects. 

A. but ^ve must take into consideration, that these inani- 
mate objects upon the earth are only portions of the earth 
itself, and, c^3nse(iuciitly, develop tlicmselvcs, and, moreover, 
will continue to be developed with it. The sea-shore, spread 
out so beautifully before us, has not been always there ; on 
tlic contrary, there was a time when it liad not risen above 
the surface of the water. Even the hardest rock has liad its 
period of formation, since which it has suffered continual 
changes by the influence of the air, 'water, heat, and cold. 
The plants 'which grow on the surface of tlie rock help to 
consume it; and wdio can tell how many other forces may 
co-operate in the w^ork! Subterranean forces arc constantly 
striving to raise or sink the rock, which, when apparently 
in a condition of repose themselves, arc by no means in- 
active. When they really effect any elevations or depres- 
sions, it takes place so slowly, that it would escape 
obseiTiition, if one century did not assist another. Amidst 
aU these formations and transformations of the earth, the 
materials, out of which it is compounded, arc also formed and 
transformed, for these materials are not distinct from the 
earth, but belong to it as much as bones, flesh, and blood, 
belong to the bodies of animals. 

S. But are there not substances Avliich endure for 'whole 
centuries unchanged ? I have seen antiquities of glass, stone, 
and gold, which had lain an immense time midcrground. 

A. But during that time they have not been in a com- 
plete state of rest; they have undoubtedly been subject to 
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the universal laws of matter; and I must previously remark 
that, whatever we may think of this apparent repose, it 
is only an oscillation between equally great antagonistic 
powers. 

S. How is that ? 

A. Urged by gravity to fall, bodies arc only prevented 
by an antagonistic force in those which oppose them, as we 
have already seen. All bodies lying upon them will endea- 
vour to press them down, and they in their turn will press 
still stronger downwards, but will meet with a still greater 
reaction from below. By means of their own power of ex- 
tension they will resist all compressing forces, llest, in a 
body, is not an inactive state of existence. In the state 
which we call rest, each body receives, in addition, its propor- 
tionate share (however small,) of the impression of those forces 
which set the earth in motion, and retain it in its orbit. In 
this way it participates, to a certain degree, ip the union 
of those active powers which sustain the world in that 
motion, w’hich is also the most perfect equilibrium. But this 
is not all. Each separate body, in whatever part of the 
universe it may exist, is affected by a number of surrounding 
forces, which tend to produce internal changes. An incessant 
alternation is maintained between it and the rest of the 
universe by means of heat, electricity, and magnetism. A 
constantly renewed giving and taking of influences is insepa- 
rable from material existence. But we should not limit our 
observations here. We do not know all mundane forces, but 
it is easy to perceive that many of those powers which act 
on matter, endeavour to disturb and arrest its present con- 
dition, whilst others seek to preserve it. We know, in many 
eases, the conditions under which substances preserve or 
change their state ; or, on the other hand, arc decomposed 
into their constituent parts, or are obliged to form new 
combinations. Can we reasonably doubt that such condi- 
tions do exist even where we are unconscious of them ? 

S. Certainly not: we may rather assumfe, that all bodies 
arc subject to the same conditions. 

A. Well ; there is, then, no body, or part of a body, 
whose existence can be called invariable. Wherever, in the 
material world, anything seems to be unchanged, whether 
it is in reference to its situation or its internal condition, 
this inaction is only apparent, as the houi -hands of a clock 
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appear to be stationary, when we take a cursory glance at 
them. This is, however, but a feeble simile, when we speak 
of changes which are hardly perceptible in the course of 
many thousand years. Imagine a clock with a hand which 
took ten thousand years to pass over the space which the 
hour-hand does in one hour, and the simile will be more 
expressive. 

S. I confess I feel myself not only unable to contradict 
you, but nearly convinced of the justice of your argument; 
but now I think you must show us the Invariable, which, as 
you yourself say, reveals itself in existence. 

A. You mentioned to-day in our walk, that you had 
twice visited the waterfall of Sarpen, in Norway; did you 
each time see the same water ? 

S. Certainly not. The water rushes down with furious 
impetuosity, and is constantly replaced by a fresh supply. 

A. And y^it it was the same waterfall that you saw both 
times. 

S. I understand you. The material parts were not the 
invariable. But now assist mo in naming what is the invari- 
able in it, as I cannot at this moment express it. 

A. In the first place we may say that the invariable con- 
sists in a number of effects, which always remain essentially 
the same. You here receive an impression of the fall of a 
gi*eat mass of water, which every time comes from the same 
enormous height, and always encounters the same obstacles, 
llic dispersion of the drops, the foam, the sound occasioned 
by the fall as well as by the roaring and foaming of the water, 
which always arise from the same causes, ever remain the 
same. In the impression which all these things produce 
upon us we feel a variety, but at the same time a totality ; or 
in other words, we feel the variety of the single impressions 
as the effect of one great action of nature produced by the 
peculiar conditions of the locality. Perhaps the invariable 
in this phenomenon might be superficially termed the thought 
of nature inherent to it. 

S. You mean by that, the thought which wo connect 
with it ? 

A. Let us be satisfied with that at present; I have not 
yet earned the right to assert more. 

S. Will you ever be able to obtain such a right } 

A. I shall endeavour to do so, with your approval. You 
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have already acknowledged that nothing material can be 
called invariable. 

S. And I will not withdraw my assent. 

A. Whereas the laws of iiatui*c are constant. 

S. That is everywhere acknowledged; but how does that 
agree with what 1 have heard and read, that the earth, before 
it was in its present condition, produced a different race of 
animals and jdants? 

A. If we follow the same principles under different cir- 
cumstances, must not the actions themselves differ, and will 
they not do so in a still higher degree, the more completely 
the principles arc developed and understood ? 

S. This must indeed be true, for when following a parti- 
cular principle of education, we feel ourselves obliged to 
treat an older child differently from a younger one, a sick 
child differently from a healthy one, the active differently 
from the idle. I understand you now. You n^ean that the 
animal and vegetable creations of a former world were brought 
forth according to the same laws of nature, but not under the 
same circumstances. 

A. Such is the case. The earth which appears neither 
to have become warmer nor colder since man was created, 
presents indisputable proofs, from the remains of still older 
inhabitants, that in an earlier age of developement it was 
warmer, had a more humid atmosphere, and was covered to a 
greater extent with sea; and notwithstanding all these dis- 
crepancies, the animal and vegetable kingdoms of that period 
bear so strong a resemblance to our own, that they appear 
but different emanations from the same great Thought. 

S. But arc not the different conditions which then existed, 
a proof that nature was formerly governed by other la\vs ? 

A. If it is one of the principles of natui-e that every- 
thing dovelopes itself in the course of time, different con- 
ditions must necessarily succeed one another, or I would 
rather say, proceed out of one another; otherwise the con- 
nection would be wanting. Wc will select one great example. 
As our earth has gradually developed itself, so also have all 
the other planets. But is it probable that they were all 
formed at the same time ? And if they were, (which we must 
how^ever deny,) can w^e believe that those planets which arc 
very distant from the sun, and w'hich require many years to 
complete their orbits, would be developed in the same manner, 



THE SPIRITUAL IN TUE MATERIAL. 


11 


and in the same space of time, as those which approach the 
sun, or would there not rather arise great differences from 
the similarity of the laws acting under such dissimilar 
conditions ? 

S. I acknowledge the invalidity of my objection. But how 
do you proceed? 

A. The next proposition which I shall appeal to, is to this 
purport, — ihc laws of nature are founded on Reason. 

S. Do you found this upon the divine wisdom which is 
revealed in nature ? 

A. 1 would, if I could venture to build upon my own con- 
victions, but I have too great a dread of self-deception, by 
which so many have been already deceived. 

S. But how will you then prove your proposition ? 

A. By a great fict in the liistory of .science. 

II, By a fact ! That is indeed wonderful. 

A. Yes, by a fact, or rather a collection of flicts, which 
reveals the connection that subsists between nature and our 
minds. 

II. Let us hear it. 

A. Naturalists have frequently deduced natural laws from 
a process of reasoning, and afterwards discovered them really 
e.xistiiig in nature. 

II. I thought that we could hardly ever arrive at natui’al 
laws by a purely speculative path, since they must be con- 
firmed by experience. 

A. We arc at least not yet prepared to deduce the natural 
laws from the highest source of all knowledge. But that is 
not now the question. I am here considering the manner in 
which, scientific men usually proceed. They direct their 
attention to such objects as arc most familiar to us, and which 
arc at the same time beacon-lights in the entire range of our 
knowledge ; and they search for laws to account for them. 
Thus the remarkable laws of uniformly-increasing velocity 
have been deduced from the nature of motion. Broin the 
nature of space, the law has been deduced that an effect 
proceeding from one point becomes weaker in proportion as 
the square of the distance increases. These two conclusions, 
and the idea that all bodies at equal distances equally attract 
one another, are almost the only sources from which the 
doctrine of the planetary law^s of motion— this great mechanism 
of the heavens — has been derived. 
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H. But were they not essentially supported by experience ? 

A. Certainly ! We should hardly have discovered all that 
is at present known of the motion of the heavenly bodies, 
if we had not been led to it by experience ; but afterwards, 
in the mechanism of the heavens, one truth was elicited 
from another, without deriving more from experience than 
some individual points of connection. This deduction of 
truth arose from indisputable conclusions; and experience 
has confirmed many peculiar laws of nature, which have been 
thus discovered. 

H. But are there such examples in other sciences besides 
astronomy ? 

A. Many, although none on so grand a scale. Tlie pro- 
perties of light are so connected that they may generally be 
deduced from one another; and although we start from 
separate points of experience, any one acquainted with science 
is aware that most facts arc united by the ml doubted con- 
clusions of Reason, so that we can almost everywhere calculate 
from the known to the unknown, and thence draw conclusions, 
and afterwards find our discoveries again confirmed by expe- 
rience. We do not indeed always obtain this satisfaction; 
but that which we encounter of an unsatisfactory nature will 
disappear with a further dcvelopcmcnt of knowledge, as has 
happened to many defects which have been removed in the 
course of the last two centuries. 

H. Such examples surely are only met with in mathematical 
sciences. 

A. And even if it were so, it would be sufficient for my 
purpose, for mathematics and its application to nature is cer- 
tainly an act of Reason. Moreover mathematies must be an 
clement of all perfect knowledge, since we cannot possibly 
comprehend anything essentially without knowing its mag- 
nitudes and proportions. Even the simplest knowledge con- 
tains a natural mathematics dwelling in every reasoning 
mind; but the predictions which w^e have mentioned here 
are by no means limited to the science of mathematics. I 
need only remind you of the celebrated discoveries of the 
lightning conductor, the air balloon, the voltaic battery, and 
the metallic bases of the earths. It is well known that they 
were not brought to light by chance, for although the last 
was casually discovered, it had been long prophesied by 
Lavoisier. I may also add, that each of these discoveries in 
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itself has again often given a spur to anticiptio ns >vhieh 
have been afterwards justified by experience. \Vc may here 
apply Schiller’s words, and say, “ What the Spirit promises 
Natiu’c performs.”"^ 

H. But it frequently happens that nature does not corro- 
borate the conclusions at which man arrives. 

A. That is certainly the case, but we always discover where 
the mistake lies ; indeed, I maintain ^yc can never fail in so 
doing if we arc able to survey the passage from error to truth. 

II. This apjdies to the speculative sciences, and indeed 
must necessarily do so. 

A. You will say that I have here spoken what is self- 
evident, a tautology which expresses nothing, but if so, you 
have only attended to a passing impression, as so often 
happens in the com'se of conversation ; otherwise you would 
have easily perceived how much stress was laid upon the idea 
that our reasqn docs not only test the work of our own reason, 
but that WQ here test the agreement of our reason with a 
work which we are certain our reason did not produce. 

11. Is this certain ? Is it not possible that what we con- 
sider as something totally separate from ourselves, is only the 
effect of an active power at work in oui’ own minds, of which 
we are unconscious ? 

A. So you are an Idealist? 

II. At this moment I am one, in opposition to your dual- 
istic assertion. 

A. Y’ou, therefore, suppose, that I conceive our undcr- 
stunding is such as to believe that the Jnternal and External 
whicli meet there, arc two difierent things; you will pre- 
sently see how much you mistake me. Wc are conscious, 
that in the arrangement of the exterior world, there is some- 
thing which is quite independent of our mode of comprehen- 
sion . The world began its path of creation before man existed, 
aiid many times does its course run counter to our precoii- 
cei^’cfl ideas. You w'ould hear no contradictions fioiii me, 
if your thought produced mine. 

H. Do we not often contradict ourselves in our dreamy 
imaginations ? 

A. True ; but if you wished to follow out this idea in 
earnest, you would convert our whole existence into a dream, 
and I, at least, would decline continuing this di’cam. 

* Was der Geist versprecht leistet die Natur. 
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II. Well, I myself did not wish to pursue this unnatiural 
train of thought, but you cannot deny, that what we dis- 
cern in tlio laws of nature is our own Reason. Am I not 
justified in the idea, that in the outer 'world there is some- 
thing that makes an iinj)ression upon us, but wliich may be 
quite differently constituted from what wc imagine' it to be ; 
and that what wc call natural laws, are only in reality the 
laws of our own mode of perception ? 

A. I must separate two points which arc inf'luded in your 
question: the one is what in our sensational'^' perceptions 
constitutes sensibility, the feeling which is roused in us by 
extermd objects ; the other is that wdiich, by the united com- 
prehension of our senses and our reason, Ave learn to know 
of the reciprocal effect of one thing upon another. That 
sensation is not the same in all sentient beings, although 
influenced by similar exterior causes, we liave already learnt 
by that 'whicli wg have imparted to one another about these 
impressions, as 'well as by the comparison of our own impres- 
sions in different circumstances. An illness has power to 
alter the transparent part of the eye, so that everything is 
seen through a yellow medium, but, as tlu' illness departs, 
the natural perception of colour returns again. There are 
some who cannot distinguish bet>vcen red and blue, although, 
in other respects, they sec correctly. How much greater must 
bo the variety, if wc imagine the inhabitants of another 
globe, whoso organs of sense arc probably constructed on an 
entirely different plan. 

II. You seem inclined to grant all that I require. 

A. I3y no means, if I have rightly understood you. The 
reciprocal impression of one thing upon another, reveals 
much that cannot depend upon our natural perceptions. 
Suppose, for instance, I put some grains of salt into one glass 
of water, and some grains of gold into another, the salt vanishes 
before my eyes and unites wuth the water, but the grains of 
gold remain as they were at first. Is it possible, that a being 
with differently constructed senses, could sec the opposite 
effect ? Could he sec the grains of gold dissolve in the water, 
and the grains of salt remain unaltered ? A being endo'vsxd 
'with finer senses, might continue to distinguish, in the 

* We have adopted the term sensationalism from Mr. Morelbs History 
of the Speculative Philosophy of Europe, as a truer explanation of the 
trerman word Sinnlichkeit than the usual word Sensuality. — T r. 
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solution, between the particles of salt and water, Mdicn our 
eyes, even though mechanically assisted, might not detect a 
single grain; on the other hand, failing in the sense of 
colour, lie might be unable to distinguish the coloured gold 
from the colourless salt ; but the law that water absorbs salt 
and leaves gold untouched, must remain the same to such 
a being as much as to our selves. 

F. I think that Ilcimann will allow this is an important 
example. 

A. Still it is not sufficient to explain the matter fully. 
Lot us sup])osc that an inhabitant of the planet Jupiter were 
able to come to us, and saw two stones fall, one from thi‘ 
height of sixty feet, the other from fifteen feet, would he not 
see as clearly as we do, that the first takes twice as long to fall 
as the second? 

S. Are you not mistaken when you say, the stone which 
fell sixty feet only took twice as long to fail as that which fell 
fifteen feet ? I should have thought it would ha^ e taken four 
times as long. 

A. AV hat I said appears at first sight wrong, but it is not so 
in reality, 'i'lie stone which continues to fall, after it has 
passed fifteen feet, lias already reccivQd a considerable velo- 
city, which enables it to pass through the remainder of its 
way much quicker than it would have done, if it had begun 
to fall during the latter portion of the way. By strict calcu- 
lation it can be proved, that a body lidls four times in two 
seconds, nine times in three seconds, sixteen times in four 
seconds, as far as it did in the first second. 

S. I must, therefore, multiply the seconds into them- 
selves, twice two, three limes three, four times four, in order 
to find out the space which has been traversed ? 

A. Exactly so. I selected this somewhat difficult ex- 
ample, in order to point out, that we frequently find the 
reasonable laws of nature have been followed, where, before 
we had thoroughly investigated the subject, >ve should have 
considered the occurrence a contradiction of reason. This 
alone ought to incline us to seek the cause without, and not 
within our being ; but I perceive that our friend would oppose 
this assertion of mine, by observing that objects follow laws 
of our nature which arc unknown to the very nature itself. 
At all events, I require him to conclude our metaphysical 
experiment by declaring whether he is not also of opinion, 
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that our visitor from Jupiter must find one of the two periods 
twice as long as the other. 

H. This question would fall to the gi’ound, if time and 
space were not sensible forms to him, as they arc to us. 

A. And still more so if his reason obeyed different laws 
from ours, 

II. No, there exists but one reason. It may be more or 
less impeded by sensationalism; but reason in one planet is 
essentially the same as in another, 

A. Eut surely our inhabitant of Jupiter cannot be a purely 
rational being, and at the same time definite. 

H. Certainly not. 

A. Eut if the relation wdiicli is founded on reasonable 
grounds between cause and effect, between a mental action 
and its repetition, between one thing and another, and 
between more and less, really exists, and reveals itself in a 
finite manner, there must be a form in which cthis comes to 
2)ass. I do not, therefore, see how we can escape the inference, 
that space and time arc necessary forms of the Finite ; nc- 
ccssary forms of sense, categories of the Finite, if wo may 
call them by such terms. Eut even if we should attempt 
to conceive different forms of the Finite, there must be 
something in them wliich answers to the la^vs of reason, and 
hence would arise a close coimection between the impres- 
sions which the same thing will produce on an inhabitant of 
Jupiter and an inhabitant of this earth. In the mean time, 
I believe that this semi-evasion, which is neither a com- 
l)!elo retreat for myself nor my opponent, will be removed 
in the end. 

II. I should like to see this effected. 

A. If I premise that my experience is not merely the 
production of the mental activity of my own nature ; in other 
words, not merely a dream, in which you are my vision as I 
am yours, but in which the external as well as the internal 
has its share in my experience, then everything that is alike 
in our experience must bear a corresponding similitude in 
external circumstances. 

H. But beyond that, Keality may be very different from 
what we imagine it to be. 

A. I require no more. Let us only cite a few examples, 
not as a proof, but in order that we may with greater facility 
reach a more comprehensive truth, I therefore observe, in 
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the first place, that we find the same laws in all the planets. 
They each of them enjoy day and night by revolving on their 
axis, and have years through their revolution round the sun. 
Those planets which have moons Jirc encircled by them in 
conformity with the same laws which regulate our earth and 
moon, and these laws are again the same as those obeyed by 
every object on the surface of our earth. The manner in 
w^hich the planets are illuminated and reflect their borrowed 
light on us, is the same as we observe in terrestrial bodies 
Only consider that in the powerful light which we receive 
from all parts of the universe, we cannot perceive any essential 
effect wliich may not be referred to the very same laws to 
which our terrestrial light is subjected, 

H. Well, I do not think that you need proceed further ; 
neither I, nor any one else, can easily deny that everything 
(so far as our powers of comprehension reach) is subject to 
the same law^ ; but consider that perhaps it is the nature of 
our faculties wliich creates these laws. 

A. Put you must not forget that a resemblance must exist 
between objects which operate alike upon similarly constituted 
beings. 

H. And suppose I should grant this } 

A. The natural consequence wouhi bo that all other 
planets must bear a close resemblance to our earth in their 
properties and laws, as we have comprehended and developed 
them with the same powers which we use in the examination 
of earthly things, and that the beings inhabiting them cannot 
be so essentially different from us that we need suppose it 
necessary to seek in them for an imaginary and entirely 
different species of being from ourselves, with a different 
apprehension of time and space. 

F. Both your ideas, my friends, appear to me very unna- 
tural. Were we to seek everything in our powers of appre- 
hension alone, no community between man and man could 
subsist; each would be a world for himself; even if we 
admitted that an outward and entirely independent world 
contributes to our experience, it would still be incompre- 
hensible were we to meet only with a system of laws. If wc 
were not able to understand the nature of independent ob- 
jects, we should be forced to acknowledge them by the 
continual interruption of those laws which our reason requires. 
To seek for the source of our experience only out of our- 

c 



18 


THE SPIEITUAL IN THE MATERIAL. 


selves is, we arc aware, equally vain. Are we not following 
very impracticable paths ? 

A. I see the same difficulties as you do, but I thought it 
better to let them be expressed in words: besides, they 
appear to vanish, if we admit that the world, and the human 
mind, were created according to the same laws. If the laws 
of our reason did not exist in Nature, we should vainly 
attempt to force them upon her ; if the laws of nature did 
not exist in our reason, we should not bo able to comprehend 
them. 

F. It is true that the above-mentioned difficulties are thus 
removed, but this preconceived Harmony appears to me 
unnatural, 

A. If that word has the same signification here as in the 
history of pliilosophy, I must guard myself against it ; but 
in the meanwhile I maintain that a Harmony docs here exist, 
for man is a production of Nature, therefore Jhe same laws 
must rule in both. 

F. The only thing that offends me here, is to be obliged 
to regard man as a mere production of nature. 

A. I cannot express myself differently, unless I were to 
interrupt the whole course of the ideas we have hitherto 
pursued, but in oui^ researches I have acquired the right to 
say, that our spiritual nature and the world were both created 
by God, and it will thus appear that both propositions denote 
the same thing, only in different ways. 

F. But are not the difficulties best removed by those 
who start from the Idea of God, the original Keasoner and 
Designer of all things, and who conceive the universe to 
be his thoughts ? We then are self-animated, self-conscious 
thoughts of the divinity, imbued from our birth with the 
divine thought which lies concealed in the unconscious de- 
partments of nature. 

A. This appears to me the truth, when viewed from the* 
side whence we seek the som’ce of existence in the thhiking 
principle ; but every direction by which wo reach the truth, 
only shows it us on one side. If we give precedence to the 
thinking principle, the image which we form of the external 
world becomes faint and shadowy, somewhat like a landscape 
hidden by a cloud; if we begin >vith the sensible world, 
our freedom retreats too far back. We must approach 
truth from more than one side in order to comprehend it 
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ill that totality and completeness which it is possible for us 
to reach. 

F. But you seem to lay too much stress upon the 
external world. Let it ap})car to us as a shadow, and the 
spirit will see it in its true bearing; let it lie before us 
ill a cloud of light, and we shall be reminded that its light 
is borroived from the world of soul. Or, not to s])eak in 
metaphors, what can we learn from irrational existence, 
which is not to be found in our own rational inner nature ? 
And further, I must ask, what can the living soul learn from 
soulless nature ? Shall life go to school with death ? 

A. Alas ! if it is not so. 

F. You certainly niisuudcrstaiid me. 

A. l^ardon me, if I have intentionally allowed the con- 
versation to become somewhat involved, in order to prolong 
your eloquent attack. In the meanwhile it is my real 
opinion that our understanding is wrongly constituted, if om* 
living S])irit docs not learn something from Mature, by us 
called lifeless. That very freedom which is the highest privi- 
lege of our llcason carries with it the possibility of erring; 
and the profound depth, which leaves there so much to be dis- 
covered, causes it to be to a certain degree a riddle to itself, 
which not unfrequcntly misleads it. The Keason which is 
manifest in involuntary nature is of itself infallible, and in 
general is less easily misunderstood, blow much man is in- 
clined to consider himself the centre of everything! The 
heavens must turn round him alone ; the stars must foretell 
his fate ; for him the whole is created. Do you believe that 
man would have relinquished these ideas without a study of 
nature ? or do you suppose that a theory of the world with 
which these ideas are intermingled would ever have become 
clear and distinct? Man is naturally inclined to ascribe to 
spirits with human passions events which arc beyond his 
power of comprehension, or he attributes to God himself 
human intentions. Does not natural science banish such 
conceptions of the arbitrary arrangements of the Divinity, 
which have too often defiled religion itself? 

F. Have there never been any reasoning minds who have 
relinquished such ideas without the aid of natural science ? 

A. Certainly, but very few; and I should suppose it only 
occurred because, turning away from nature, they gave her 

c 2 



20 


THE 8PIEITUAL IN THE MATERIAL. 


but little of their attention, and absorbed themselves in their 
own thoughts. 

F. Consequently the others were led wrong by their obser- 
vations of nature. 

A. Do not say “ by their observation of Nature for it 
was the rough impression of Nature which led them wrong, 
and not a scientific knowledge of it. Besides, the view of 
the world taken by the best philosophers, has been prejudiced 
by their want of natural science. No proof is necessary to 
show that a contemplation of the world is a fundamental 
element of philosophy, but it is no less certain that this 
must be cither fruitless, or in many rc8])ects false, if it does 
not possess in itself the most essential truths enjoined by 
nature. Even if the philosophers of the present day are not 
unacquainted with the results of the natural sciences, they 
generally pay so little attention to them, that it exercises 
little influence in their inquiries. . 

F. So it appears to me; but we ought to return to our 
subject. Has Sophia anything else to ask on what we have 
just been discussing? 

S. Nothing of importance; though indeed I had one ques- 
tion on my lips when the conversation took the last turn. 
When you alluded to the idea, that the Reason manifested in 
Nature is infallible, while ours is fallible, should you not rather 
have said, that our Reason accords with that of Nature, as 
that in the voice of Nature with ours ? 

A. Each of these interpretations may be justified by the 
idea to which it applies, whether wc start from ourselves or 
from external natiue. There are yet other ways of expressing 
it; for instance, the laws of Nature are the thoughts of 
Nature. 

S. Then these thoughts of Nature are also thoughts of God. 

A. Undoubtedly so, but however valuable the expression 
may be, I would rather that we should not make use of it till 
we are convinced that our investigation leads to a view of 
Nature, which is also the contemplation of God. We shall 
then feel justified by a different and more perfect knowledge 
to call the thoughts of Nature those of God; I therefore 
beg you will not proceed so fast, 

S. Willingly, for I feel most strongly that we are still distant 
from our goal. Among other things, I wish to ask you 
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>vlicther these thoughts of Nature arc, like ours, reciprocally 
connected ? 

A. This is an important question, and we must go through 
a series of considerations that we may arrive at a correct 
answer. 

S. Will it be in the affirmative ? 

A. As certainly as Nature is an entire and not an im- 
perfect work. The first step in our investigation will be, to 
convince us that the laws of Nature, by which every indivi- 
dual thing is governed, not only forms a variety but a totality, 
a unity, and a whole. Would it fiitigue you, if we were to 
repeat once more what we said about the waterfall of Sarpen, 
in order to point out this inward and necessary unity? 

S. I assure you that such momentous considerations never 
tire me, if I can only comprehend what they mean. 

A. The fundamental idea, so far as a fundamental idea can 
be expressed'in such a natural object, is a river falling from 
a height. The water constantly renewed by the incessant 
.stream, falls from a considerable elevation. It obeys the 
same laws of falling as all other bodies, and thus, during its 
fall, receives an ever-increasing velocity. As water, the 
parts naturally roll over one another and disperse, and thus 
form separate floating drops. By the constant increase in the 
velocity, the parts which first fell gain a start, which again 
separates them from those that follow, and this causes a 
violent dispersion; every obstacle scatters innumerable drops 
in all directions; if I may so express myself, a world of 
moving drops is created, which, in spite of all the changing 
circumstances around them, still preserve a degree of indi- 
viduality. The air mingling with the rushing water, makes 
foam, which is composed of numerous air- bubbles, sur- 
rounded by little skins of water, whose remarkable ever- 
varying and irregular white surface is well known. The 
height of the tone produced by each individual part, is 
determined by the height of the fall, but its force is not only 
decided by that, but also by the number of the falling parts. 
The impression which the united sound produces may indeed, 
in some degree, vary, but it always remains essentially the 
same. Tlie noisy roar of the foaming fall testifies its destruc- 
tive power, which apjiears when anything fragile comes 
in its way. All this, as well as much that I may have 
forgotten, and still more which occurs unknown to me, forms 
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a most intimately connected whole, in which each individual 
part is formed according to the laws of nature, or, in other 
words, all the thoughts of nature which it contains arc 
inseparable from tlio primary idea. Its distinguishing pecu- 
liarity among other waterfalls, arises from its natural situa- 
tion which is (piitc peculiar to, it. 'J'he various changes which 
this phenomenon assumes, in spite of its individual peculiarity, 
arc derived from changes in external circumstances ; differ- 
ences ill the velocity of the falling stream, in its direction 
and power, the light, the movement of the atmosphere, the 
heat, &c. Thus it stands before us in its peculiar character, 
almost like an animated being, filling our imaginations with 
the image of a powerful although an unconscious giant, a 
slave of nature, with almost unbridled power. 

S. All this seems very clear, but it is very horrible. I feel 
almost more dizzy when looking into the empty nothingness 
of existence, which you unfold before my ej^^s, than if I 
looked down into the deep gulf of w'atcr. 

A. But you w'ould not wish to remain here forsaken, nor 
do you believe that I should leave you in this waste. 

8. Then pray come to my assistance. 

A. My assistance will principally consist in this, that I 
shall encourage you to help yourself. It was undoubtedly 
the apparent unsubstantiality of the object we were con- 
sidering which alarmed you, but reflect that, without a know- 
ledge of science, you must have regarded the same object 
as equally unsubstantial. 

S. I see you arc right, but I feared that every other ex- 
isting object might in the same w'ay be resolved into mere 
thouglit. 

A. Not into mere thought; for all existing objects arc 
active forces of nature, which represent to us a unity of 
thought; the grounds of your fear lay elsewhere. 

S. I believe so, but tell me where ? 

A. The unity of thought here is not represented to us 
as a small and exclusive world of thought, but as a fragment 
of a greater unity of thought. 

S. Yes, I believe that is the case. 

A. But you must expect to find something similar to 
this, if not in the same degree, in every existing thing, since 
every object which is not complete in itself is only a part of 
the great whole. 
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S. But I fear the substantiality of objects will thus disappear. 

A. Your anxiety is not w’ithoiit a cause; and yet, if we 
continue our reflections I do not fear for you. 

S. You have great confidence in me. 

A. I must banish fear from our-rcflections to its true home. 

S. Where does it lie? 

A. In existence itself. Take any individual object you 
please from the whole and survey it thoroughly, and you M'ill 
everywhere meet with dependence and mortality. This com- 
plaint is, as you know, as old as the race of man ; if there is 
anything imperishable, it will not be found in the material 
portion of existence. 

S. I perceive that I was heedlessly on the i)oint of requiring 
what was impossible. But you must pardon me. 

A. I should not have thought of it, had I not feared you 
might be tempted to reproach us for our investigations, and 
say that the \icw of existence wc have taken is les.s powerful 
and lively than it really is. We must have it deejdy impressed 
upon us, that every question bearing on the Invariable in 
nature, if we do not raise ourselves above the standard of 
sensible existence, is apt to lead to a desponding feeling of 
nothingness. We therefore only discover the Invariable by 
means of conclusions founded on reason, 

S. But what is to become of liim who docs not know how 
to make a* reasonable conclusion? 

A. He is supported by the light of licason which religion 
bestows. 

S. That is true ; and now let us proceed. 

A. I will now try to give some little idea of those views 
which we must next endeavour to appropriate. Wo are all 
agreed that, except the fundamental forces in Nature, the 
creating forces, there is nothing constant but those laws by 
which everything is regulated, and that these Laws in Nature 
may justly be called the Thoughts of Nature. The funda- 
mental forces themselves exist in all bodies; their difference 
only depends upon the natural law’s by w'hich they are 
governed. That from which an object derives its enduring 
peculiarity, its peculiar essence, is, therefore, as we have 
already admitted, that combination of Nature’s laws by which 
it w'as produced and is sustained. But the Law^s of Nature 
are the Thoughts of Nature, and the essence of things depends 
upon the Thoughts that arc expressed in them. In so far as 
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any tiling is said to be a distinct essence, all the Thoughts of 
Nature expressed in it must combine in one essential Thought, 
which we call the Idea of the thing. The essence of a thing 
is therefore its living Idea. 

S. Then the essence of a. thing becomes a mere thought. 

A. Do not let us forget that I said its living idea, and I 
mean by that the idea realized by the forces of nature. 

S. But I have so often heard and read that the idea can 
never be realized. 

A. Ill the strictest sense of the word this is perfectly true. 
In each individuaJ the idea is only realized in certain direc- 
tions and with certain peculiar distinctions. This also 
happens in Art. The sculptor never attempts to represent 
in a statue the idea of the complete man, but in every 
individual work he represents him with some one pro- 
minent feature; Jupiter with power and substantiality; 
Apollo with youthful animation and inspiration Venus with 
the charms of loveliness, Minerva with the stamp of power 
and thought, but united to maidenly dignity. Do not be- 
lieve that what I have said has nearly exhausted the sub- 
ject. I only wish to point out that an idea, or if you will, a 
fundamental idea, may adopt various peculiar forms, which 
"we may i^egard as the expressions of many ideas more accu- 
rately (iotined. 

S. But are ideas as perfectly realized in nature as in 
Art? 

A. If we consider the collected works of the artist as a 
world of Art, I may venture to say that the world of Nature 
is not inferior to it; but 'vve will not draw the comparison too 
-closely. Nature executes all her Ideas with unnumbered 
valuations, and in works whose production occupies an im- 
measurable space of time. The complete idea is expressed in 
the totality of all things. As a philosopher brings out one 
idea in the most varied forms, or as a musician does so when 
ho makes variations to a theme, so does Nature, though with 
still greater variety. Each individual is thus a peculiar 
realization of the fundamental Idea of the thing. But fertile 
Nature does not limit herself to exhibit performances of 
w hich the ideas are isolated ; she appears to us in innumer- 
able alternations of finite relations, which a prejudiced ob- 
server would designate as the most manifest imperfection, but 
vwhich must appear to one who follows out the course of 
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nature to the highest point to which it should be developed 
in the human race, as separate acts by which the ideas of 
objects are revealed in their 'whole force to a powerful and 
penetrating understanding. But also in the present state of 
tilings, where even the most powerful intellect has not reached 
such a height, the scientific man may gain the same insight, 
though by a less wearisome path. 

S. Your views are now perfectly clear ; but allow me to 
put one more question, which occurred to me before, though 
I did not like to interrupt your conversation. You said that 
the peculiarity of things only depended upon laws in Nature, 
but from my own experience, the material which composes 
the thing induces also varieties ; the rose, as I have heard, 
receives its smell from an oil in the plant, the grapes their 
taste from the sugar and different acids they contain, and 
you are better acquainted than I am with innumerable ex- 
amples of a similar kind. 

A. All these materials are only combinations of more simple 
materials, and their union is the result of natural laws. At the 
same time, you touched there on a point which might entangle 
us in researches which have not yet been solved. Allow me, 
therefore, to point out how science has shown the same elements 
to exist in very different plants, and parts of plants, so that 
poisonous plants, and those which afiPord us nourishment, do 
not receive their essential qualities from the elements out of 
which they are composed, but from the manner in which 
these elements are arranged, e. c. by the natural thoughts, 
which in them are realized. 

S. By this means this doubt is removed. 

A. All things are accordingly realized ideas, but each idea 
is expressed in a very limited form, whereas, when a number 
of natural occurrences happen under one idea, it becomes 
most completely realized; meanwhile, every idea in the finite 
world, which is realized in this manner, is again only a i^art 
of a higher and more enlai’ged idea. Therefoie, the idea of 
each species of animal is only a part of the idea of the whole 
animal kingdom, and this again only a part of a still more 
enlarged idea, which comprises in itself both the animal and 
vegetable kingdom ; this again is a part of the whole idea 
of the earth, which appears to us as an exclusive little world 
in itself, but, notwithstanding, is only a part of a still higher 
system. 
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II. But is this connection a reality, or only a conception 
of our own brain? 

A. Nature herself shows us that it is her work. Our 
researches, with respect to the formation of the earth, have 
taught us, as I have already said, that it has been developed 
in a long period of time; that at each new stage of dcvclope- 
ment, new kinds of plants and animals were formed, which 
as much resembled in structure and form the productions of 
the present period of the earth, as different realizations of the 
same fundamental Idea must resemble one another. It is 
besides of great im})ortance to consider the progi’ess of its 
dcvclopement. Nature commenced with the lowest organized 
animals and plants, and ascended by degrees through succes- 
sive periods to higher forms, which, at the same time, con- 
stituted in the earlier formations, a less highly developed 
kingdom of creation than what now covers the surface of 
the earth. We must also add, that the higher species of 
animals in their embryo condition, proceed from lower stages 
of dcvelopcmcnt, which are connected with those on which 
the inferior animals remain, and thence they traverse succes- 
sive stages before they reach the end they were intended for. 

H. You need say no more ; I acknowledge the importance 
of your principles. 

A. I shall, therefore, continue to build upon what you 
have conceded. Our globe is a part of our solar system, 
with which it has developed itself, and is in constant re- 
ciprocal action. The idea of the globe is consequently 
included in that of the solar system, but in the same way 
this is again a part of the system above it, that system of 
suns, revealed to us by the milky way, and in which, by 
means of our ingenious optical instruments, and the inferences 
wo have drawn from the laws of Nature, we have been en- 
abled to behold what must always remain hidden to the 
unassisted senses of men. Tliis system, which appears so 
enormous to us, is a j^art of a more distant and higher system, 
and thus it continues through unbounded space. Even so an 
eternal Whole is created in infinite space, which embraces all 
the ideas realized in existence; but this infinity of ideas is, 
at the same time, included in one operating idea, in an 
infinite li^ung reason. 

H. I can now trust myself to predict the answer which 
you wull give to the question "which was the cause of our con- 
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versation. The material and the spiritual are inseparably 
united in the living idea of the Almighty Power by whom 
all things arc created. 

S. But, according to this view, man appears to be only 
the most distinguished among the animals, not a free agent, 
nor a reasonable being. 

A. It may appear so at first sight, but we must consider 
tliat man is distinguished above all other creatures on earth 
by this; viz., that lleason, which all other animals uncon- 
sciously obey, in him is awakened into self-consciousness. 
He is thus a free agent; but remember, only so far as is 
possible to a finite being. 

8. But I still encounter another fearful difficulty; I do 
not sec how our immortality is thus secured. 

A. You will meet with no system in which immortality 
is proved. In each it must be left to faith, as it is here; 
hut if you aSk how this faith can be reconciled with our 
views, and can be justified by them, I limit myself to the 
answer, that, in my opinion, this may be effected here, at 
least as strongly, if not in a more satisfactory- manner, than 
in any other system ; but it requires separate investigation, 
which must be reserved for another occasion. 


THE FOUNTAIN. 


A CONVERSATION. 


Whkn I first went to Paris I used often to visit the Tuileries Gardens, 
end sit down opposite two lieautiful fountains. Since that time 1 have 
been freiiuently reminded of the impression they made on me, and the 
following conversation has been the result, which was not however com- 
mitted to paper till a much later period, about eight years ago. When I 
last visited Paris, in the year 1846, these fountains were replaced by 
others, constructed on a greater scale and far more splendid, they also 
produced more sound, and were perhaps better adapt^ed to the busy 
throng, but on that account less welcome to the traveller, who, seeking 
rest, desires to yield himself to the impressions of nature in one of its 
moat pleasing forms. 


Alfred. Frank. 

Alfred. We have wandered about long enough for so 
warm a da}". Let us sit down upon this bench, under these 
blossoming lime trees. The delicious fragrance, the cool 
shade, the lofty fountain opposite; every thing invites us. 
To me this is one of the most beautiful spots in the garden. 

Frank. I quite agree with your taste ; it is my favourite 
haunt. I often sit here for a long time, yielding myself to 
the impression of surrounding nature. If any one happened 
to notice me he would think I was lost in thought, and yet 
1 often discover that I am in a condition of which it may "be 
most coiTectly said, I am thinking of nothing at all. At the 
same time this state is by no means one of inaction. I might 
feel myself tempted to call it dream-like; but it neither re- 
sembles dreams in their disconnected ideas, nor in their 
complete abstraction from the remaining portion of our 
consciousness. I feel as if nature spoke to me with a 
thousand tongues, and I were her quiet and self-absorbed 
listener. This is far from being an unprofitable state of mind, 
it not only is accompanied by a feeling of repose, thereby 
bestowing energy for fresh activity, but I often perceive that 
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more recollections remain with me than I at first imagined ; 
they may, perhaps, slumber for a time, but wake in my medi- 
tations and thoughts when I require them, and surprise me 
like benevolent Aiends of whose existence I had not dreamt. 
Now, as your science teaches you how to penetrate the secrets 
of nature ; can you explain this remarkable influence ? 

A. The spot is inviting, and I am delighted to converse 
with you on this subject; but there was something in your 
challenge which makes me fear that our conversation will not 
be worthy of the tone of mind which the scene demands. 

F. You seem to treat the matter too seriously. 

A. No indeed. I am speaking with deliberation ; but you 
shall decide whether wc should not spend our time better, if 
we each yielded ourselves silently to our own impressions, 
instead of carrying on a conversation, at the end of which 
wc neither of us might know the real opinion of the other. 

F. Can conversation have no better result ^ 

A. Yes, certainly, provided we first clear away a certain 
misunderstanding. 

F. I beg you will do so. 

A. Permit me then to say there is a little irony in your 
challenge. 

F. Do you think so ? 

A. I am persuaded that you think the desired explanation 
impossible, and if wc allow your view of the case to be correct 
I grant you to be so far in the right. 

F. Let us hear how much you know of my opinion. 

A. You have to a certain degree imparted it to me your- 
self. I have observed on former occasions, that when you 
ask for a scientific explanation, you require the subject to 
be so entirely sublimated into thoughts, that no metaphysician 
crould go further. 

F. I may be permitted to remark that the Poet may be 
also a Metaphysician. If I am to hear an explanation I 
require that it should be thoroughly sifted. 

A. I will not dispute this point, but I cannot undertake 
to give such an explanation. 

F. That means that you can give none at all. 

A. Well, we will not quarrel about words. I do not wish 
that what my science has to say upon our subject should be 
called an explanation, but if from this you imagine that I con- 
sider science can bring forward nothing to throw a light 
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upon it, I must guard myself against such a misinter- 
pretation. 

F. Well, I must not attribute to you more than justly 
belongs to you. 

A. You must, therefore, confess that had this misunder- 
standing been allowed to remain, our conversation would have 
become a reciprocal war of words. Whatever I might have 
alleged, would, from your pre-judgment, have been considered 
without a purpose, and foreign to the matter ; and you would 
have endeavomed to cure me of a conceit which I had never 
entertained. In this manner I frequently observe long con- 
versations pass away utterly without result, which, had they 
been pursued by the very same men with a more favourable 
commencement, might have created real intellectual enjoy- 
ment. 5 '5’^ 

F. I cannot deny this, but I confess I have almost forgotten 
what we were going to talk about. ^ 

A. I think I shall be able to point out that a frequent con- 
nection subsists between the active operations of Nature and 
the impressions they produce on us. But I would rather not 
define too accurately what I am going to say ; listen with 
indulgence to what I bring forward ; test it; and then, if 
necessary, we can consider the most suitable terms in which 
to express it. 

F. I perceive you arm yourself against me, as if I 'sverc a 
formidable enemy. 

A. You cease to be so, if you do not expect an attack 
from me, and if you are convinced that science, when rightly 
understood, assimilates with poetry. 

F. Well then, let us come to the point. 

A. When I behold this forcible jet of water almost as 
thick as a man’s arm, and rising nearly 3(3 feet high, I am 
secretly impressed with the idea of a power which compels the 
water to ascend contrary to its gravity. 

F. Permit me to interrupt you for a moment. I have 
frequently enjoyed the sight of this fountain without thinking 
of this pow'er. 

A. You arc right not to let me proceed if you do not 
understand me. But you will perhaps withdraw your objection 
when you remember that I spoke of a secret impression. 

F. But if the impression is secret, I can know nothing 
about it, and to me therefore it docs not exist. 



THE FOUNTAIN. 


31 


A, I assure you, this assertion is only a passing idea ; you 
have continually received similar secret impressions. It is 
not long since both witnessed two expert fencers engaged 
in a mock fight. One of them especially won our applause. 
Did we tlien calculate the amount of sti cngth and skill wliicli 
enabled him to handle his weapons so dexterously, and to as- 
sume those nimble postures by which he principally showed 
the complete subjection of his body to his will ? Surely both 
the strength which he actually put forth, as >vell as tluit more 
passively displayed in his whole frame, contributed to our 
pleasure, not because wc remarked to each other their unusual 
proportions, but because we w'cre inw'ardly filled with remem- 
brances, w'hieh roused by this sight, permitted us to feel how 
much ])ower was here manifested. 

F. You arc perfectly right. I spoke previously against 
my better knowledge. It just now occurs to me, that I once 
showed this fymitaiu to a child, who had never seen one before, 
and he said, ‘ How can the water rise upwards here, Avhilc 
every where else it falls?* Thus I am persuaded that we arc 
struck with a secret sensation of w’onder at this sight. 

A, Did you explain the cause to the child? 

F. Yes, I had no difficulty in doing so. I told the hoy 
the name of the lake from which the water comes. lie knew 
it, and w^as aware tliat it is situated in high ground ; I there- 
fore had only to tell liiiii that tlie water came from that lake 
through subterranean pipes, and Avas driven upwards by the 
pressure of the elevated mass of \vater. 

A. I fear now that you retract the secret wonder of which 
you spoke. 

F. You w ish to lead me into temptation, but this time you 
shall not succeed. A secret wonder is alw\ays excited at the 
sight of anything uncommon, althougli on a closer examina- 
tion w’c may detect the cause. Are you now satisfied ? 

A. Yes, we now understand each other delightfully. I 
therefore proceed with much more freedom, and wo will fii'st 
glance at the variety of motion exhibited in this fountain. 
What usually first attracts our attention is the increasing size 
of the rising jet of water. This proceeds from the portions ofi 
water during their ascent constantly declining in rapidity, and 
the slower stream requiring a broader space for the same 
quantity of water to pass through. 

F. I do not quite understand you. 
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A. Imagine a gate, just broad enough for ten men abreast 
to pass through it, and suppose it was required that a thou- 
sand men thus arranged should pass through, at a regulated 
pace, in the space of one minute ; let this afterwards be tried 
with half the speed, and two minutes would then be requisite 
for the passage ; if however there was a gate by which they 
might still pass in the space of one minute, it must be broad 
enough for twenty men abreast to pass through it at once. 
Now imagine a succession of rings surrounding tliis jet, and 
each ring to be a gate through which the \vatcr lias to pass ; 
so much the wider must these become, as the water diminishes 
in velocity. The increase in thickness w^hich the jet acquires 
in its ascent is consequently produced by a succession of 
movements in accordance with the laws of nature. 

F. That is clear. This increasing size, this almost inward 
growth, fetters the imagination, and kindles the idea of an 
inward life ; but in pursuing this idea we meet with another 
active power. The enlargement ceases by the jet of water 
scattering itself into innumerable drops. It seems as if wc 
saw a countless number of small, transparent, pendent, twigs, 
consisting of parts which arc visibly separate, yet adhering 
so closely to each other that it is as if an unseen agency 
maintained their connection. The latent active power which 
was at work in the connected portion of the thick jet of 
water seems to be here manifested in far richer variety. 

A. I think you have described that very well. 

F. It is for you now to point out the cause of this. 

A. It has been proved by experiment, that water which 
flows out of a reservoir, whether it be upwards, downwards, 
or sideways, receives such a vibratory motion, that hence 
a capability is developed for the formation of drops which 
alter their form at regular intervals of time. For example, 
if in any very short space of time a drop of water should 
sustain a contraction upwards, which would make it some- 
what flatter, in the next period of time it would be con- 
tracted in breadth, which would cause it to become longer. 
Nearest the outlet, all the parts run into one another, forming 
a connected whole ; somewdiat farther ofi', where the jet be- 
comes less clear and transparent, they are separated, but still 
apparently flow together, and only at a greater distance the 
visible separation takes place. 

F. But are we certain that all this really happens? I 
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cannot see, for instance, how we know that the parts which 
apparently run into one another, are really separated. 

A. I will not detain you with an account of the discovery, 
and the first attempts to prove this, but only call your ^atten- 
tion to one simple demonstration, which has been lately brought 
to light. It is made by pouring out water in the dark, and 
causing a succession of electric sparks to follow each other 
at very short intervals of time, when the clouded part of the 
jet whicli 2)reviously seemed connected, we now perceive to 
consist of drops. 

F. Do electric sparks enable us to see objects with greater 
exactitude? 

A. Certainly, in this case. For so long as a raj^id succes- 
sion of drops are seen in one uniform light, the eye receives 
new impressions before the previous ones arc extinguished, 
on which account one impression is imdistinguishablc from 
another; now in the experiment I have just mentioned, 
though the time which elapses betw'ccn each light is infinitely 
short, each impression remains long enough to form itself, 
and to vanish again, before a new one can interfere wdtli it. 

F, It must be said, to the credit of experimentalists, that 
they know very little of impossibilities. But tell me about 
the tendency there is to form drops when nearer the outlet of 
the stream. 

A. I must again pass over much, which would lead us 
too far from our object, and only mention a few striking 
experiments, which in other respects belong to our subject. 
As musical tones are produced by vibrations from other 
bodies, for instance, a string, or extended skin, or the air 
in a pipe, so we must infer that the vibrations in drops also 
produce tones; and such is really the case. If a stream of 
water exists under circumstances Avhich permit the car to 
be held close to the jet, and if the impression is not over- 
powered by some extraneous noise, a very low sound is heard 
from the jet itself ; but should the stream fall on an extended 
skin, or on a great metal plate, or in an empty metal basin, 
the tone is heard strongly enough to determine the note, and 
at the same time to ascertain the number of vibrations 
M^hich are requisite to produce it. 

F. But is it certain that the tone produced by the skin, 
the plate or the basin, is actually the same as that generated 
by the drops ? 


D 
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A. I will explain the case by anotlicr well-known experi- 
ment. You will doubtless have often observed that when a 
tuning-fork is struck, it gives a very feeble tone, which at a 
modc‘ratc distance is quite inaudible ; but place the handle 
of the fork upon a table, a pane of glass, or a stiffly-stretched 
skill, and its power is wonderfully increased, and whatever 
the material may be, which supplies the strength, the tone 
always remains the same. 

F. That is perfectly true. 

A. In connexion with these experiments on running 
water, there is yet another which I recollect, and which de- 
serves our attention. When we have discovered the tone of a 
stream of water, and when this tone is produced by very 
powerful vibrations in the jet and body of water, we then 
perceive that a great portion of the connected jet is separated 
into drops ; indeed, when the effect is very strong, this change 
applies to almost the whole of that part; thus it is established, 
beyond doubt, that the vibrations already exist in the connected 
portion of the jet. 

F. It is wonderful what a sum of inner life lies concealed 
in this fountain. But another question occurs to me ; do we 
not hear the same tones in the sxdashing which accompanies 
the falling drops } 

A. No; those arc caused by the blow of the drops against 
the surface of the water. Some might, perhaps, wish this 
noise away, but he who gladly yields himself to the impres- 
sion of Nature as a harmonious whole, will not share in such a 
feeling. The absence of noise in the falling drops would pro- 
duce an uneasy sensation in him, somewhat like a body with- 
out a shadow. 

F. It is a happy idea; but I must remonstrate as a 
practical cesthetical philosopher, for I am often annoyed by 
this splashing. 

A. So am I, but only when I do not yield to the impression 
in its totality ; for instance, when I am too near the object. I 
am convinced the landscape-gardener did not place this bench 
here without reflection. His feeling for natm*e must have 
told him that this fountain would make the most pleasing im- 
pression when contemplated from this position. To be so 
near, that the splashing is too loudly heard, that the fountain 
cannot be properly surveyed, and that it does not form an 
agreeable whole with the neighbouring objects, is very much 
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the same as if a picture is seen in a false light, or under sur- 
rounding influences of a disturbing nature. 

F. I must allow that you are in the right. 

A. But we must not consider the case only on one side. 
The sound which is produced carries life and activity into the 
Avhole. This sound is naturally composed of innumerable 
single ones, and the effect produced receives its peculiarity 
from the prevailing gradation among the individual parts. 
The various drops descending .in different arches, produce a 
succession of regular alternations of sound. In the eollected 
impression which we thence receive, the various disorderly 
impressions, though individually slumbering to us, arrange 
themselves, and thus contribute to give an ascendancy to the 
sensation of repose and peace. 

F. Here wc have an insight into the connection between 
external nature, and the impressions which it produces on us. 

A. And no,w let us consider the paths which arc pursued 
by the different portions of the jet. These paths follow the 
laws of projection. You perceive that the water is driven 
upwards out of the mouth of the pipe. Whenever a body 
begins to move freely in this direction, it would continue un- 
interruptedly to do so, if the force of gravity did not con- 
stantly draw it do\vnwards. Hence the motion is forced to 
describe a curved line, w'hich is known by the name of the 
parabola. It can be demonstrated, that this figure is the 
expression of an important unity of thought, and it is proved 
by experiment that such forms awaken in us a feeling of the 
Beautiful. 

F. Here, however, we arc not concerned with onc!*path, 
but with many, which, as it seems to me, do not all describe 
the same figure. 

A. And such is the case. By the influence of other forces 
on the w^ater, deviations are produced; the resistance of the 
atmosphere is not without its influence, but still a middle 
direction remains, which does not deviate perceptibly from 
the parabola, and the other paths lie around, in a regular 
series of approaches to that form. Hence arises a greater 
inward variety, besides a more comprehensive unity ; and in 
this manner the impression gains peculiar copiousness and 
depth of thought. 

F. I must beg of you to explain this last expression more 
accurately. 

D 2 
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A. Willingly, though I will now only specify the argu- 
ment nearest at hand, and not repeat the whole chain of 
ideas, which you formerly were justified in demanding. 
With this proviso I reply, that the laws of nature in the 
external world are the same as the thoughts within ourselves. 
The former are the eternal thoughts which science unfolds, 
and by which all things are regulated, though they arc un- 
conscious of it themselves; the latter are the same eternal 
thoughts, but produced in ourselves. Thus, wherever a 
variety of natural laws co-operate under one governing unity, 
"wc find everywhere a fulness of ideas; and I maintain 
that our inner sense, which is constructed in conformity to 
the same laws, comprehends this as the Beautiful. 

F. Your meaning is sufficiently clear to me, and I must 
not interrupt our conversation to require proofs for the asser- 
tions which you maintain. I beg you rather to give me your 
views on a different effect, which has just attracted my atten- 
tion. It appears to me, that there is a peculiarity in the 
light proceeding from that jet of water; it neither resembles 
the light of pearls, nor that which proceeds from still water, 
— there is a particular kind of glitter in it. 

A. This is natui'al to the phenomenon. While the foun- 
tain floats before our senses, in some degree as a still image, 
though, at the same time, the falling drops arc constantly 
leaving their position, and are succeeded by fresh ones, the 
light naturally conies to us with all the tremulous motion 
which the refiection from incessantly changing objects must 
produce. I do not only mean the change of the position 
wdiiSh the drops sustain ; there are besides two other circum- 
stances to consider, — one, which I have already mentioned, is 
the frequent change of form in every drop from inward vibra- 
tions, and which occurs so rapidly, that the impressions they 
produce are indeed undistinguishable, but which give a jiecu- 
liar character to the reflected light; the other consists in this, 
that the scries of drops are really composed of large drops, 
and very small intervening ones. When I spoke of the 
formation of drops, I did not think it necessary to mention 
this; however, these small drops are connected with our 
subject, and claim our attention. The eye tlius receives a 
complete series of inwardly connected impressions, which 
in no wise resemble those produced by transparent and im- 
movable bodies. 
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F. I have sometimes received similar impressions from 
drops when they fall from the roof after heavy rain, or in a 
thaw when the sun has shone on them. 

A. These impressions must have some analogy, as the 
formation of drops obeys the same laws in this as in the 
other case. 

F. As I require no farther explanation on this point just 
now, I will propose one general question. I have seen many 
fountains which were very different from the present one. I 
have seen some rush out with much greater force in propor- 
tion to their size, and disperse themselves in far finer drops, 
and thus lose the impression of repose in motion here so 
clearly expressed. A few years ago I saw another great 
fountain, which made a very difibrent impression upon me. 
It does not at all surprise me that small ones, like everything 
insignificant, should make but a slight impression; I can 
myself fancy Ithat a fountain on a very small scale, would 
excite derision similar to an unsuccessful experiment, but 
still the individual peculiarities of every fountain may bo 
worth our notice. 

A. Let us first consider those fountains which are ejected 
by a force proportionate to their mass of water. The in- 
creased action of the inward motion, and more resist- 
ance from the atmosphere, are sufficient causes for the 
greater dispersion which is produced, and, therefore, as you 
observed, you are sensible of a more forcible stamp of 
life and motion ; they roar and foam, and almost overpower 
us with their force : on which account they seem to me better 
suited for large and populous cities, and public gardens, than 
for more retired situations, which harmonize with a heavier 
and slower stream of water. 

P. What do you say to those fountains resembling this 
one in every essential respect, but constructed on a much 
larger scale ? 

A. I had myself an opportunity of experiencing tlic dif- 
ferent impression that is produced by one of such an enormous 
size, for the fountain which gave rise to this feeling was, 
if I rightly remember, 180 feet high, and as thick as a 
man’s body; when I stood so near that I could distinguish 
the individual parts, I was unable to survey the whole, at 
least not so as to command the entire form; and, added to 
this, the noise of the falling drops was so stunning, that it 
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deadened the impression of the smaller falling movements. 
We cannot, indeed, exactly distinguish these impressions, 
but we .are, notwitlistanding, sensible of their existence. 
More powerful and imposing than most other fountains, 
the impression it otherwise made on me was rather elevating 
than pleasing. The inward harmony was not destroyed, but 
obliged to succumb to a feeling of greater strength and 
power. 

F. You are right. When viewing a powerful waterfall, 
the Harmonious is still less perceived, and in a stormy sea it 
is almost extinguished; the impression of the Great and the 
Sublime tJierc rules paramount; there does, however, exist a 
certain degree of m.agnitude which is no longer beautiful. 

A. Indisputably, if we take the word beautiful in its 
usual limited signification; but it seems to me, in spite of 
all differences, that there is a fundamental similarity between 
that faculty of the soul by which we comprehend the 
suhlimey and that by which we comprehend what we pecu- 
liarly designate beautiful, namely, an unconscious reason in 
nature, which is here apparent. In my oi)inion, whether we 
have or have not arrived at a clear conviction, that rc<ason 
pervades nature, yet, in proportion to the manifestation of 
universal harmony surrounding us, most men perceive the 
accordance of the impressions of nature with this hidden 
reason, A stormy sea, a tempest, lightning, all manifest 
themselves .as powers, through which the unknown spirit of 
nature reveals itself. A wide expanse of surface, such as the 
vault of heaven, a great extent of ocean, a lofty chain of 
mountains, excite a feeling in us nearly akin to this. They 
appear as the works of the eternal power of nature, and 
arouse wdthiii us the feeling of an independent and an all- 
ruling Being. 

F. But I have often felt very differently when in the 
presence of such great objects. I well remember that once, 
in a mountainous country, when an enormous precipice rose 
before me, I was overcome by a sense of desertion and death. 

A. That often happens when there is nothing present to 
remind us powerfully of life and activity. If the feeling of 
the Sublime overcomes us w^hen, standing on a barren, stony 
plain, w^e look upwards towards a huge wall of rock, it chiefly 
arises because our spirit, amidst innumerable recollections, 
suddenly awakened by other circumstances, turns toivards the 
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power wliicli has produced the object. This object itself 
docs not awaken any strong feeling; and that sjjirit must 
have had a peculiar tendency and tone which would rather 
dwell on the Sublime than tremble before the overwhelming 
presence of death. It is very different when mountains rise 
in various forms before us ; when waterfalls glitter, foam, and 
roar ; when woods and pasture-land prove the fertility of the 
soil ; and when birds and insects enliven the air : then Nature 
herself bids us turn our thoughts to the Sublime. Without a 
previous sense of the inner life of reason, that which might 
otherwise be called beautiful would be dead. That which is 
full of life arouses it in ourselves ; and this feeling of life 
appertains to the complete enjoyment of beauty* What a 
rich variety of inward activity we beheld in that fountain ; 
were this to be separated from it, all besides would leave but 
a faint impression 1 An atti'inpl to represent it in i)amting 
might in some degree please the eye, if it were executed in a 
masterly manner ; but the enjoyment which arises from the 
peculiar nature of the object would be much diminished, 
because motion, lustre, and the play of light, could never be 
represented in a i)icturc. I have several times seen ])ieture8 
of fountains, but the impression they produced upon mo was 
very poor. 

F. I cannot contradict you. Then you require that the 
Ecautiful should comprehend the Sublime, the Living, and the 
Harmonious ; but after what you have expressed about the 
Sublime, it appears to me this is only a ])cculiar quality of 
the Living. You particularly cited active operations as 
examples. 

A. And great effects as well ; yet I do not deny that these 
all point to the power which produces. Tn the Sublime, 
however, our thoughts do not dwell with the active power, 
but with the independence which is there revealed ; this may 
happen in different w^ays, so that I consider tlie Sublime may 
be divided into many sorts; however, we will not enti'r on 
this subject, but I will merely observe that all conditions of 
beauty are so inwai’dly connected, that they ahvays a])pcar to 
us united. 

F. The evening closes in, and I must leave you, as I am 
expected at home ; but reflecting wdth pleasure on our con- 
versation, I confess I am surprised by some unpleasant feelings. 
It seems to me as if our observations had been too material. 
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A. We arc apt to feel this whenever wc trace a connexion 
between our own inner life and the influences of external 
nature ; but docs it originate from our comprehending nature 
in too material a manner ? It seems to me, in such cases, we 
forget, or rather we do not sufficiently remember, that Nature 
is the work of the same Spirit to whom wo owe our own 
being. When wc figure to ourselves the idea in its full 
reality, that it is the same reason, the same creative forces, 
which reveal themselvTS in external nature as in our own 
thoughts and feelings, our connection with nature must then 
appear as a part of the great harmony of existence, but not 
as a consequence of the 2>reponderancc of the Material over 
the Spiritual. 

¥. You arc right. I should have known better than to 
make such a mistake ; our conversation comprehends enough 
to meet these difficulties. 



THE COMPREHENSION OF NATURE 

BY 

THOUGHT AND IMAGINATION. 


Communicated at the Meeting of Scandinavian Philosophers in 
Christiania, 1844. 

It is well known that man pursnes very different paths in 
the development of his faculties, and in liis apprehension of 
the surroundihg world, and that these paths arc again sub- 
divided into various smaller ones, which lire followecl century 
after century, but without ever being sufficiently connected 
to render it possible for them to form an organic whole. 
This is the case even in those sciences which start from the 
most closely connected efforts. How long it was before 
geography and botany united to form a geography of plants, 
and how lately has geology become connected with geo- 
graphy, as well as with zoology and botany, though they 
all approach so nearly to one another ! And is it not, 
therefore, natural that a much greater interval should remain 
uncultivated between those modes of comprehension which 
arc under the dominion of very different faimltics of the soul ? 
By this, I mean the comprehension of nature on the one 
liand, by the mind, on the other, by the imagination. It is 
true the same active forces exist in both. That faculty of 
thought which 'enables us to apprehend surrounding nature, 
can as little dispense with mental perception, which is the 
basis of all our knowledge of the outer world, as imagination 
can dispense with that power of thought, which gives a form 
to all her creations. The different manner, however, in which 
they manifest themselves, cannot be mistaken; they have 
each their peculiar domain in which they must respectively 
act, and mould tliemselves according to their own fashion. 
An incompetent exercise of the imagination on questions of 
science, or of abstract thought on art, operates, as is well 
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known, with a prejudicial influence. We have many ex- 
amples of this in the poetical attempts which have often been 
made on scientific subjects, and in the still more frequent 
endeavours to submit art solely to the dictates of Reason ; but 
this has given rise to exaggerated fears in those who have 
felt these abuses. It is not iny intention to mention here 
how this onc-sidedness exhibits itself among the labourers 
in the field of science ; but it is this dread of exercising 
reason, so frequently existing in those who have lived too 
exclusively in the world of their own imaginations, which I 
now mean to consider. This dread is by no means equally 
expressed in all directions by the same men; there arc many, 
in all the social aiSairs of life, and in all those sciences 
which are most nearly connected with mankind and human 
events, who allow full play to thought, and the knowledge 
derived from it, in order that it may regulate the con- 
stant action by which their world of imagination is formed ; 
but the insight which is gained from physical science has 
not been able to get the same justice at their hands in con- 
sequence of their not being so intimately acquainted with it. 
Therefore the greater proportion of mankind have deve- 
loped, in their contemplation of the physical universe, a 
wonderful mixture of the knowledge of the present day, and 
of ideas of nature which belong chiefly to the childhood of 
the human race. There is much that is fabulous in this con- 
ception of nature, but we cannot dispense with it, as there is 
nothing which we can offer in exchange for the faculty of the 
imagination. Even all that it contributes to the external 
adomment and support of religion, or to fill the blank which 
we are sensible of in reference to our knowledge of higher 
things, belongs to a past age. Hence arises that strange dread, 
possessed by so many, of the results of science ; a dread which 
threatens to destroy that world which their faith and feeling 
for the Beautiful, had created ; thus they arc consigned to a 
vacuity and nothingness which would indeed be fearful were 
it unavoidable, and the triumphant conquests of natural science 
which give us the purest pleasure, arc for such unhappy beings 
no less than the dangerous approaches of a conquering foe. 
Their greatest desire is that this foe should be driven back, 
and at times they entertain some faint hopes of it, which 
however are repeatedly destroyed by a stronger feeling of the 
truth, so that in reality they dare not commit themselves to 
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the truth of their own existence, and therefore arc happiest 
when able to forget this dangerous enemy. 

Such being the ease, the investigator of natural seience 
considers it his duty to demonstrate how the truths which arc 
obtained by reflection and observation of Nature, contain ricli 
materials for the imagination; these however must be (un- 
ployed only on one condition ; namely, that we must become 
as intimately acquainted with those truths as we have been 
with the legends of the past. It is not, however, obli- 
gatory that every one should study the laws of science, 
any more than that the customary education hitherto given 
presupposes a thorough acquaintance with the world of 
legends ; on the contrary, naturalists must persevere in their 
efforts, and, indeed, with renewed ardour, to facilitate the 
study of the truths of natural science, and to develop the 
real life of nature contained in them ; it is vain to clothe 
them in the present day with the garb of ancient j)octry. 
The most ignorant among us, as partici})ators in a common 
inheritance, have imconsciously gained a knowledge of nature 
very different from that contemplation of the universe co- 
incident with the childhood of the human race; on the 
other hand this docs not lead to those views that arc de- 
veloped by a more advanced knowledge of science. In the 
present century, therefore, we feel more tlian ever the neces- 
sity of reconciling the world of reason and imagination. 
This reconciliation is indeed not to be effected in a iiiomeiit, 
but must be the fruit of repeated eftbrts; and to contribute to 
them, a succession of examples will serve to prove how the 
intuitive, and what is nearly related to it, the prophetic view 
of nature, may be more exactly defined and fuilher developed 
by means of the profounder knowledge which is derived from 
reflection. 

I therefore venture to offer what follows ; and I select as 
my object the most sublime I can conceive, Mdiich is the 
starry firmament. I am aware that there have l\ t n ill- 
timed and injudicious remarks, which have injured tin's sub- 
ject in the estimation of many, but this shall not deter me 
from investigating the soiu-ce of those feelings which are 
excited when contemplating the stars, if thought is allowed 
to follow its natural impulse, and is not distracted by other 
ideas. I perhaps may displease some, by communicating 
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much which is already well known ; but if I am to include 
all I wish to say, this is unavoidable. 

Let us first consider the impression produced, on a quiet 
night, by a clear cloudless sky. There is a universal impression 
in it which is felt by all men. The clearness and force of the 
impression, however, is not alone modified according to the 
different temperaments peculiar to each man, but also in 
proportion to the different degrees of mental culture each 
may have received. It is this point towards which we will 
principally direct our attention, but we must first take into 
account and lay aside that wdiich is common to all. 

We need scarcely mention the vastness of the impression 
which the starry heavens produce, since it is so powerful as to 
be felt by every one. He even who seeks no more than the 
gratification of his senses, and whose dawning reason is but 
faintly traceable in his sensational apprehensions, must ac- 
knowledge that the canopy of heaven is the grandest object 
he knows: this vast extent however would be dead and blank 
to us were it not enlivened by the innumerable host of stars. 
Their light comes to us with double force from the darkness of 
the surrounding earth, when those objects which remind us of 
the trivial circumstances of daily life or which are of transitory 
importance, and which would otherwise attract our attention 
on all sides, are invisible. This enlarges the scale of our ideas, 
and quickens our perceptions for the reception of that light 
which proceeds from a higher, a greater, and a less transitory 
world. The glorious nature of light is here wonderfully mani- 
fested; its animating and beneficial effects have in all times 
caused it to be the most beautiful emblem of life and virtue. 
Beneath the mild, clear, undazzling light of stars, which 
scarcely enables us to see anything around us, while, if I 
may so express myself, the light shines but to manifest itself, 
we feel as if Light, and Life, and Happiness dwelt far away 
above us in those distant regions, while, on the other hand. 
Darkness, Death, and Terror remained here on earth. This 
idea intei*preted in one manner may be easily misunderstood; 
but the feeling which such a sight exercises upon the unper- 
verted senses has nothing to do with these misconstructions. 

Added to all this, wc liave the deep, and, we may say, 
tangible silence of night, by which the eai* receives as faint 
impressions of the world beneath us, as are conveyed to the- 
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eye by the mild starlij2;ht. In short, it is not a mere flight of 
the imagination which causes our devotional feelings to he 
excited on a starlight night, but it springs from a feeling 
deeply rooted in our nature. 

How different is the impression of a moonlight night. The 
mild light of the moon’s disk, unlike that of the sun, does not 
oblige us to lower our eyes, but rather draws them upwards 
to Heaven. At the same time, it so far overpowers the light 
of stars that they no longer attract our notice, and sometimes 
become almost invisible. Moonlight also shows just so much 
of earth ns to prevent our entirely forgetting it ; thus, Fancy 
and thought, rapt in mild enthusiasm, hover indefinitely 
between Heaven and Earth. 

Let us now consider the forms which this original view 
assumes in the different degrees of development of the human 
mind. We can easily fancy the impression of a starlight 
night on the^iniiid of uncivilized man : the expansive vault, 
rising above the surrounding wmods and mountains, embraces 
all that is known to him of the earth’s surface. Ilis ideas 
of measurement are indeed far too limited to grasp the 
expanse of Heaven : and yet it is the most im])osing object 
he knows ; the stars to him are only points of light, but the 
clearness and purity of that light is not without its influence. 
The contrast between the bright vault of heaven and the dark 
earth, the silence, and the accompanying repose of mind, 
are so familiar to our senses, that we are none of us strangers 
to the impression. 

Let us now imagine a man whose powers of intellect and 
observation are perceptibly developed ; his conception of the 
immensity of the heavens will have proportionately increased* 
He has noticed particular stars, which he again recognises, 
and some distinguished groups more especially attract his 
attention he has watched them over distant mountain sum- 
mits, and as he advanced, perceived how their remoteness to 
each other seemed to increase, while their distance from him 
remained the same; this distance must consequently be so im- 
mense, that the journey he has made can bear no comparison 
with it. He now therefore has a greater standard by which 
to take his measurements : this enlarges his conception of the 
extent of the heavens. He obsersx‘s that all terrestrial lights 
grow feebler and feebler the farther they arc removed from 
ns, and at a comparatively small distance they totally disap- 
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pear. But the lights of heaven which he knows, are many 
times more distant than the farthest hills, yet remain as pure 
and clear as if they belonged to a different order of things. 
He has arrived at these conclusions by observation and re- 
flection, but the recollection of the results follow him in those 
hours in which he quietly resigns himself to the great impres- 
sion of nature. 

We will now imagine one so far advanced as to have 
acquired a certain knowledge of astronomy, as much as w’e 
may suppose was the. case with the Chaldocans, and the aspect 
of the heavens increases in magnitude and completeness. He 
now knows that among the lesser stars, some w^ander in a 
pre-ordained path, while others are fixed in the vault of 
heaven ; and he knows that these, as well as the sun and 
moon, have a regulated course. The uninteiTupted obser- 
vations of successive races have led to some knowledge of the 
unequal distances of these wandering bodies, but wx may feel 
sure that he does not recapitulate all the knowledge which 
has resulted from the enquiries of the human race, and which 
is in some part his owm, whenever he resigns himself to the 
impression which tlic heavenly bodies produce ; yet, still those 
discoveries arc as present to his contemplation as the occur- 
rences of every-day life are to men in general. Ilis scale of 
measurement is far larger than on the former position he held ; 
the remoteness of the moon seems to him now enormous com- 
pared to all the distances on earth, and yet very small in com- 
parison with those of the other heavenly bodies before which the 
moon frequently passes, and which it conceals from our view. It 
will be evident to every one how the idea of the magnitude of 
the heavens has increased in size and in importance ; and added 
to this, there is now the still grander idea of an order existing 
among the heavenly movements, which is also full of beneficial 
results to our earth. It is the thought of a reasonable guidance, 
independent of the earth ; of a higher Keason manifested in 
accordance with the condition of human nature, though not 
devoid of extraneous elements. From the previous position 
on which we stood, imagination filled up the empty space 
in knowledge, by the idea that a Sun-god guided the 
flaming car of Day across the Heavens, that he might repose 
at night on the lap of Ocean. The moon traversing the vault 
of heaven was also deified. These ideas yield at a very early 
stage of astronomical science, though they linger long among 
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the multitude; and not only among the ignorant, but even 
with those who have received some education, whicli however 
may not have included a diligent study of the heavens. The 
idea on the other hand has not yet reached the unity of a 
divine guidance; each of the wandering stars receives the 
name of a particular divinity endowed with earthly attri- 
butes. The incalculable influence of the sun upon the earth, 
as well as tliat of the moon, which is by no means inconsider- 
able, easily gives rise to the thought, that by their light, as 
by their })eriodical variations, the other lights of heaven are 
also not without their influence on human events; and this idea 
must have been still more firmly grounded, because no one 
ever imagined that the influence of the heavens extended 
beyond the earth. Though the gods had a higher existence, 
they were still gods of the earth, and this earth was the 
central point of the whole. People then began to ascribe to 
the k\sser ph^jiiets an influence on the fate of individual men; 
thus arose Astrology, which among other human follies has 
been so warmly supported. It is easy to perceive how the 
worship of the sun, or all the heavenly bodies, suited these 
view^s ; but on the other hand, much of the old fabulous lore, 
the remains of earlier times, could only have existed simul- 
taneously w’ith it, because no one ventured to open the eyes 
of the m\iltitudo. 

The conception then entertained of the structure of the 
heavens must have been false and narrow; although far more 
comprehensive than at an earlier period. At first it was be- 
lieved that the whole arch of heaven moved round the earth, 
and that the paths which the planets follow lay within this 
arch; no one ever imagined that it Avas not stationary. It 
was called the “ Fortress of Heaven,” the firmament which 
rested on firm foundations, for instance, on the highest hills; 
but at a later period it was observed that each of these 
wandering lights pursued separate paths, and were at different 
distances from the earth, each had its individual transparent 
crystal arch ; and above all these arches the fixed lights of 
heaven were supposed to dwell, the pure empyrean, the 
abode of the highest Immutability. All were obliged, such 
was the received opinion, to move round one common axis. 
Thus it was believed that the wandering planets occupied 
seven heavens, and that the eighth was the dwelling of eternal 
Light, and eternal Immutability. 
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Although we have now left this point of vicAv far behind 
ns, we must yet confess that the soul which drew nourish- 
ment from this knowledge received a more comprehensive 
impression of the heavens than at earlier stages of develop- 
ment ; and that, above all, it was accompanied by the idea 
of the existence of divine guidance, which, in spite of many 
attending errors, has always had an exalting and ennobling 
tendency. 

We can select no resting-place in the progress of astronomy 
between this and the Copcrnican period. The additional 
discoveries were fewer, and less striking, though they con- 
tinually presented greater difficulties in the way of astro- 
nomers who endeavoured to harmonize their observations 
with their ideas of the structure of the universe. But 
externally Christianity had introduced a new conception of 
the world. The structure of the universe was now acknow- 
ledged to be the work of one God. 1’his conviction had 
indeed already existed at an earlier period, on one small spot 
on earth, among a few gifted men who lived insulated among 
the heathens ; but we would not by this be led aside from the 
more general course of events. By Christianity our thoughts 
became purer, our exaltation towards God higher and more 
glorious; but this was not owdiig to astronomy. On the 
other hand, it must be conceded that, by it, the Christian 
imagination gains a conception of space in which to place the 
various habitations of the blessed amidst the countless arches 
of heaven. 

In later times, from the Copcrnican period to the present 
day, there arc many resting points ; but the knowledge that 
has been gained during that space of time is so inter- 
woven, that we can form a clearer view of the whole, if we 
nt once transport ourselves to the present period ; and when 
we have grasped what is to be seen from that position, we 
may, if we desire it, easily return to earlier epochs. 

The observation of the heavens has now gained an entirely 
different character: the fixed vault has disappeared; the 
earth is no longer the central point, but a heavenly body 
floating among an endless number of other planets ; it is, in 
fact, received into the heavenly system. This view gives 
us an entirely new impression of magnitude. We derive 
measurements and calculations from it which exhibit distances, 
compared to which millions of miles are nothing. The un- 
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initiated hear of these proportions with wonder, and view’- the 
matter with trust or doubt, aecordinp; to their different dis- 
positions ; but among the uninitiated, there are some intel- 
lectual men who, wdth fancied superiority, have ridiculed 
tliose who took pleasure in hearing of such high numbers. 
Great and small, they say, are merely relative conditions : an 
ell is large compared to a hair’s breadth, but small when 
compared to a mile ; and again, what is a mile in comparison 
with the circumference of the earth? Every degree of mag- 
nitude may be opposed to another which might exceed it in 
quantity. Is it not, therefore, childish to delight in the high 
numbers of astronomy ? 

This would all bo quite correct, w^crc we only speaking of 
abstract numbers ; but this is by no means the ease. The 
importance of these high numbers lies in their being viewed 
as signs and links in the system of the universe, and as an 
organic whole. As for instance, when the bulk of a wdiale 
is valued alone by the number of ells it measures, it conveys 
no meaning to us ; but when the creature is considered as a 
link in the animal creation, then the numbers become of im- 
portance ; it is the same with regard to astronomical numbers, 
though in a far higher degree. The peculiar nature of the 
case, however, obliges us to view our object more accurately 
with reference to this relative measurement. We always begin 
from some well-known size perceptible to the senses, and chiefly 
from some relative proportion in our own bodies ; the thumb, 
the width of the hand, the length of the arm, the fathom, the 
foot, or the footstep ; almost all other measurements arc 
derived from these. The mile, or whatever other standard 
we may select to express the measurement of the roads, is 
only a multiplication of the same scale ; for instance, of the 
foot, or the footstep : the circumference of the earth, or its 
diameter, is again but a repetition of the elementary standard 
of the road measurement, and thus, even when we fix on the 
metre or pendulum as our scale, -we ourselves still continue to 
be the elementary standard, and our imagination ahvays leads 
us back to ourselves. When the exact diameter of the earth 
is fixed according to the established standard of measurement, 
we are able to determine the distances of our solar system, 
and als^ those of the fixed stars, by the distances of the sun ; 
thus, if we may so express it, there is a connecting link 
between all the results of scientific measurement. But that 
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our imagination may embrace these calculations, we must 
submit them to its influence ; and when we view our earth in 
this light, it is no more than a grain of sand to a lofty moun- 
tain, when compared to the whole system of the universe ; 
again, the whole of the solar system is but as a drop to the 
whole ocean, when compared with that system of suns 
revealed by the multitude of stars in the Milky Way; even 
this great system of suns is but as a mote in a sunbeam to 
the whole eartJi, when balanced with still remoter and higher 
arrangements. Our invagination is at once reminded of those 
researches wliich prove that all these vast numbers form a 
connected series of mutually connected links of bc'ing, reci- 
procally acting and re-acting on each other. AV’^ell tlicn, are 
not the starry heavens a far wider field for the imaginative 
powers than at an earlier degree of dcvclopcmcnt in the 
human race ? and are not those vast measurements wonder- 
fully rich in interest, when considered in thenr countless 
inward connections, even if only cursorily viewed as a system 
of magnitudes ? 

As a deeper insight into those things infinitely increases 
our conception of ^ixice^ filled as it is with w'orlds and their 
revolutions, so is it also with the existence of those worlds in 
reference to duration. Amidst the numerous variations in 
the movements of the planets wdiich have been completed, 
and recommenced after a certain space of time, we must 
allow some to have occupied many thousand years. The 
precession of the equinoxes, for instance, occupies a period of 
25,600 years : the extremely involved variations which the 
inclination of the cclif)tic is subject to, require a jieriod of 
40,350 years, and another of 92,930 years. The time which 
our system requires to circulate round the higher system to 
which it belongs, must indeed far exceed even these. The 
exact time is still unknown, but we may say with the most 
perfect safety that thousands of years are as notliing to it. 
Here again, however, if our imagination takes man and the 
duration of the human race as its standard, w'c gain an idea 
of the durability of natm’C far beyond the limited notions of 
ordinary life, since it neither conceives of as something 
dead and stationary, nor despairs over the Finite ever 
doomed to mutability. Thought and imagination, IJlitured 
by scientific knowdedge, can alone discern eternity through 
the light of stars. 
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Science does not dwell upon inactive magnitudes ; it was 
only that we might gain a clcarei- view, that we separated 
tliem for a few moments from active objects. All enlight- 
ened men are aware that every planet is a globe like oui- own, 
though it is a singular result of tlic dominant tendency of 
our minds, that this idea only occupies a subordinate situation 
with most people, who aVc full of false opinions and ideas which 
must be destroyed if the full import of this truth is understood. 
It is not sulHcicnt to know that the otlicr planets resemble 
our earth, and that some of them arc^considerably larger; 
we must dwell on this idea, and graft it on our minds. How 
unimportant, for instance, arc events of the utmost interest to 
those who may perhaps have heard of such tilings, but who 
have never suthciently considered them, so as to be convinced 
of their reality. The moi^ trifling village gossip frccpieiitly 
excites a greater interest than events which have altered the 
entire face of the globe: the same may be applied, in a 
difierent manner, to the kiunvledge of the structure of the 
universe in those who, though the study of astronomy may 
have been neglected, are highly cultivated in other respects. 
Ilut w"C must not stop at a superficial knowdedge of it : ho 
Avho Avould truly enjoy the contemplation of the heavens, 
must live in long and intimate communion ■with what they 
teach us ; he must have beheld the mountains in the moon, 
and admired the exactitude by wdiich their height is ascer- 
tained by their shadows, by tlie order in Avhich their summits 
are illuminated by the sim. Thence he must turn to the 
planets, and be convinced that they have not a smooth 
surface, but that, like the earth and moon, they also have 
hills and valleys : he must occasionally have endeavoured 
to carry himself in thought to one or other of these distant 
planets; for instance, to Jupiter, whence he Avould behold 
our earth twinkling like a little star, and by the aid of 
magnifying instruments might search for and discover our 
moon ; he would there see tJic rapid alternation from labour 
to repose dming the short day of ten hours ; and ou the other 
hand, witness the long duration of the seasons, which include 
more than eleven of our earthly years. Our sun will seem 
five ai^^vcnty times smaller than it docs to us, hut then it 
wandeaHn the varying light of four moons. Pursuing the 
orbit o^his planet, wdiich is five times greater than that of 
our eartli, he will gain a far more comprehensive insight into 
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the region of space, though he will scarcely carry away more 
impressions than from a dream. The spirit must not tire ; 
it must wander beyond our sun’s dominions, and must re- 
cognize a peculiar sun in every fixed star, surrounded like 
ours by wandering planets, to which it gives day and night, 
spring and summer, autumn and winter. He must acknow- 
ledge that there are harmonious arrangements beyond even 
these, in which suns like our planets arc parts of a great 
system ; this again is part of a higher and higher still, thought 
having no limits to Confine it. He who has ever lived in 
close communion with this idea, which we have but just 
glanced at, will bear it in mind when beneath a starlit sky, 
and will receive from it a rich and vivid impression. Should 
there be any one who has not experienced this feeling, and 
who, trusting to his mental dcvelopement in other branches 
of knowledge, thinks he is justified in regarding it with 
scorn, we m^ remind him of the words of the profound 
philosopher Malebranche, who after listening to one of Ra- 
cine’s tragedies, inquired, “ What does it prove } ” 

We have not yet alluded to the idea which is suggested by 
the stars, of the existence of inhabitants of other worlds ; but 
in considering what an innumerable variety of beings endowed 
with reason may be distributed throughout this vast space, we 
must not forget that it has been lately asserted that reasonable 
creatures exist exclusively on our own earth ; and that, with 
tlie exception of man, none do, or ever have existed, through- 
out the universe of being. 

If we view the case in an abstract light, we may possibly 
arrive at the conclusion that creation on our earth has 
attained its highest development, and that there exist no 
other beings endowed with reason on any of the other heavenly 
bodies. If we stop short at this point, we may be easily lea 
astray by principles which are foreign to the matter ; for in- 
stance, by one-sided poetical or religious views, which may 
bestow an air of possibility, or even probability, to the idea ; 
but if, on the other hand, we consider the case in its whole 
bearing with the rest of existence, then this abstract pos- 
sibility proves to be absolutely opposed to the reality. We 
cannot at present do more than give a hasty glai^Mt this 
subject; it will, however, be enough to prove, mm man 
neither occupies the highest position, nor can he be the only 
being endowed with reason. When we regard the develope- 
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merit of the earth, we behold a succession of eras, in each of 
which new and more perfect beings have been developed, and 
wc observe that the human race did not come into being before 
the last convulsion, or rather transformation of nature. It 
may be dangerous to wound the self-love of the human race 
by the supposition that it must one day make room for a more 
perfect order of beings. We "will, therefore, rather recall to 
our remembrance that our entire solar system has developed 
itself in a series of natuinl periods similar to the earth, and 
that each planet must stiU submit to a^ucccssion of creative 
transformations ; consequently, wc may infer that they have 
all had a succession of created beings, with such variations 
only as the different natural conditions of each must induce. 
Would it not be a strange assertion that neither the older 
planets, at the most remote distance from the sun, nor the 
younger and nearer ones, had any of them attained to such a 
degree of developemcnt as is exhibited on our earth ? Though 
a slight colour of support might be given to the assertion, it 
never could bear a close investigation ; should we, however, 
on such grounds maintain that man ruled paramount through- 
out the wide expanse of the universe, wc must go far beyond 
this. Our system is, indeed, but a small part of a far 
higher system, with which it has been developed under similar 
laws, only differing in the increased complication which the 
enormous difference in proportion of a system of systems 
must necessarily induce. The same fundamental idea of 
the globe and of man must be repeated in each, though 
borne out under different conditions ; and must wc believe 
that on none of these planets, similar or dissimilar to our 
own globe, reason has been awakened to self-consciousness ? 
But we may not even rest with tlio impression of such a 
system of worlds ; it only forms part of a still higher one, 
und must wc suppose that here also reason has not attained 
the developcment of self-knowledge ? Thought never finds 
repose, but rises to higher and higher worlds ; and except on 
earth, can it recognize nothing but barren solitude where no 
reasoning being has ever penetrated? No, it belongs rather 
to the nature of things, that reason should dcvclopc itself 
into aijl^consciousness, not only in one spot, but in every 
membCT of the system, although in different degrees. If we 
rightly weigh the imperfection of our knowledge, both as 
regards its accuracy, or its extent and completeness, wc can 



54 


THE COMPREHENSIOX OF NATURE 


hardly believe that man has yet reached the highest degree 
of dcvclopemont. Associated with the most sublime enjoy- 
ment, when wc have been able to gain a footstep in know- 
ledge, we are conscious of the most ardent longing for a 
profoundcr insight, the possibility of which is dimly apparent 
before us. If we regard the whole of existence as a living 
revelation of Reason in time and space, wc can conceive that 
the most varied degrees of developcment may be found distri- 
buted through all time, and that some bodies are still spheres of 
vapour, others have reached fluidity; while others have gained 
a solid nucleus, and so onwards to the highest point of develop- 
ment ; and then backwards again even to those bodies which 
ai’e on the verge of final destruction. Rut even were it possible 
to maintain that self-conscious reason alone existed on earth, it 
still remains true, and is proved by the remains that have 
reached ns of an earlier stage of dcwelopcment, tliat there was 
an immeasurably long period of time before the creation of 
man ; is it possible, then, that during the whole of this long 
period there was not a single being capable of perceiving and 
apprehending his own existence? Let every one search 
whether tliis idea can bear a sound investigation. 

It is now plain that ho who is convinced by the proofs I 
have mentioned, that living beings are distributed through the 
whole of existence, will contemplate the stars with very diffe- 
rent thoughts and views, and have a far wider field for the 
scope of his imagination than he who is ignorant of these 
secrets of nature. 

We have already said that the whole universe is subject to 
laws, and that these laws arc guided by reason. Few will 
contradict this truth ; but when viewed from scientific ground 
it is displayed with gi’catcr force. Only imagine that he who 
from his study of the earth’s movements has gained a know- 
ledge of some of those great laws of the world, which are as 
simple as they arc necessary for its preservation, will then 
perceive that the vast masses of matter wandering throiigh 
the regions of space, have under the same laws and forces 
become perfect spheres, have afterwards modified their forms, 
and are now kept in their appointed paths. He must pursue 
the application of this funclamcntal idea with close Acrimi- 
nation, but also with enlarged views, and he will see ^length 
that all which calculation has taught him is fulfilled. “ That 
which the spirit promises, nature performs.” Does he not 
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feel that he is accepted as a participating link in the eternal 
principle of the universe ? 

lie sees no inactive void in the remote distances between 
the planets. The space is filled by octln'r, and is penetrated 
by the attractive forces by which the whole univeu’se is held 
together. The mtlier itself is an ocean, whose waves form 
light, that great connecting link which conveys messages from 
globe to globe, and from system to system. The better we 
understand these truths, the wider will be the view unfolded 
to us, and futurity promises to reveal still more secrets ; the 
wonders of the globe, unravelled by science, prove that we are 
not isolated beings, but that we are related to the whole 
universe; and with the same ct)mprehcnsive grasp, though in 
a different direction, reveals the fundamental doctrine of 
universal attraction. The observant student is carried up- 
wards, penetrated and animated by the voice of nature; and 
he himself, though possibly in the smallest degree, reacts on 
her. 

Let us imagine an observer of the stars whose imagination 
is stored with all the ideas we have mentioned, and we must 
feel persuaded that the greatness, the life, the overflowing 
thought, — in short, the presence of Divinity must shine on 
his soul with the same light from heaven which in existence 
meets his eye. 

This example, though only one of many, ought to be 
sufficient to indicate, that when we resign our whole souls to 
that enjoyment which flows from the comprehension of nature, 
the more our minds are cultivated, so much the greater will 
be the ])leasure we shall receive ; and this culture can only 
be attained by the diligent study of those results which have 
been obtained from scientific research. 



SUPERSTITION AND INFIDELITY 


IN THEIR 

RELATION TO NATURAL SCIENCE. 


\.-^The Nature of Supe7'stition a7id Infidelity, 

It is universally considered that natural science has been 
most influential in the extirpation of superstition, and this is 
confirmed by the peculiar nature of the subject, and the history 
of the human mind. We also believe that infidelity is often 
caused by the study of natural science, but this can only 
arise from its abuse. It may appear superfluous to submit 
opinions so generally received to a fresh impiiry, if we have 
no reason to contradict them; but a cursory glance at human 
nature proves, that there exists much disagreement as to 
their mode of application, and that this subject is rarely 
comprehended by the multitude as distinctly or clearly as it 
ought to be. 

Many people imagine that superstition is closely allied to 
faith, and, therefore, they fancy that the extirpation of the 
former may endanger the latter. AVe must, therefore, en- 
deavour to demonstrate, that superstition may be viewed on 
two sides, one of which has a casual, and, consequently, a 
dissoluble connection with true faith, while the other, on the 
contrary, is closely connected with the most fearful impiety. 
There are others who consider superstition as poetical, and 
who are therefore adverse to its destruction. We must 
remind them, however, of this fact, that, in the earliest ages 
of the human race, many objects of superstition were united, 
though not indispensably, with poetical conceptions ; but that 
w'hen superstition is completely developed, so far from realiz- 
ing, it is utterly opposed to a world of beauty. 

We have made use of the word superstition as a well 
known term, but going farther into the subject, we must 
determine its signification with greater accuracy, and we 
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^’ill at the same time protest against the objection, that 
superstition is now so completely exterminated in civilized 
society, that it is no longer worth while to discuss it. 

Every one is able to distinguish between credulity and 
superstition, lie who gives credit to false informations, 
which contain nothing peculiarly extravagant, is not accused 
of superstition, but is only considered credulous. Even 
should he believe the greatest improbabilities, namely, that 
there is a country in which the men arc usually ten feet high, 
and that they live to the age of a thousand years, we might con- 
sider him ridiculously credulous, but we should not confound 
it with superstition. But he, on the other hand, who ima- 
gines tlnit anything is ctfected in nature, except through 
nature’s laws, is called a suj)crstitious man. For instance, 
whoever believes that a sick animal may be cured by the 
recital over it of certain magical words, must undoubtedly 
imagine they possess a power which does not exist in common 
words. I will mention some more examples of a different 
kind. !Many people imagine that a man who has been bitten 
by a dog, which at the time was in perfectly good health, will 
yet be seized with hydrophobia, if the same dog should 
happen afterwards to be attacked by this illness, although by 
the laws of nature there is no connection between the two 
occurrences. The idea that when thirteen people sit at tabic, 
it is either dangerous or that it predicts misfortune, presup- 
poses that a certain number will produce effects, or is in some 
way connected with powers which are supernatural. These 
ideas arc considered superstitious, not because they admit 
what is contrary to nature, (for if that were the case, a man 
who believed that he could drink aquafortis with tlie same 
facility as brandy, w’ould be thought superstitious,) but 
because they assume, although with an indistinct concep- 
tion of their own meaning, that nature can act in opposition 
to her own laws. It is not our purpose now to enumerate 
the different superstitions that exist; our object is to sp(‘ak of 
the tendency there is to believe that something, called super- 
natural, interworks with the ordinary coimse of nature. This 
tendency and this superstitious manner of thinking is often 
mcaintained by men who, from their education, have learnt to 
shun all current superstitious opiniojis. For instance, forty 
years ago, I was acquainted with a French emigrant, who 
would have been much offended if any one had accused him 
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of a belief in ghosts, but who, nevertheless, imagined he was 
pursued by the Freemasons, and who believed that, although 
lie was in Copenhagen, the Freemasons, living in London, 
possessed an influence over his mind, and caused him nightly 
cramps by means of animal magnetism. I am aware that 
there are some scientific men who admit these kindred in- 
fluences, and that some even believe that animal magnetism, 
like light, electricity, and the magnetism of the earth, can 
spread its effects into distant space; but the French emigrant, 
as is the case with many other magnetizers, believed in a 
supernatural agency. Should it even be ever discovered that, 
in accordance with natural law's, the influence of the will on 
the nervous system may be extended through distant space, 
still those who believed that it was the effect of supernatural 
pow'crs would be considered superstitious. This idea ouglit 
to be viewed in the same light as if, by the aid of enchant- 
ment, W’C could transmit our thoughts instantaneously to our 
distant friends. The discovery even of the electric telegraph 
cannot make this rationally possible. Another Frenchman 
expressed it as his opinion, that it was only by the aid of the 
Freemasons that Napoleon was able to accomplish so much. 
In the first instance it w'as believed that a physical eflPect was 
produced by supernatural means ; in the last, that the natural 
working of a mind which possessed great capabilities in itself, 
proceeded from the united influence of extraneous forces, 
and not from the natural laws of the mind. If this may not 
bo denominated superstition, its close relationship to it can- 
not be denied. 

There are also certain opinions seen from another point of 
view, which we must consider superstitious, though they arc 
not conceived in that spirit. I formerly knew some excellent 
people living in a small and remote town, who were never 
troubled by doubts of any sort, and who therefore did not 
venture to deny the existence of ghosts, which w’'ere generally 
believed in by those around them, but they were not afraid of 
them, since they believed they could do no evil without the 
will of God. But the will of God is the expression in 
religion for the eternal laws of existence, therefore with 
their imscientific notions they confounded the supernatural 
and the natural. At the same time, I knew a man, who 
frequently and loudly proclaimed his scepticism in religious 
matters, and yet feared to go by night across a churchyard, 



DELATION TO NATURAL SCIENCE. 


69 


or to pass a place of execution. Was he not an example of a 
superstitious mind? 

That we may understand better the meaning of what I 
have said, and not misconstrue the ditferent expressions I 
have used, we must investigate the character of the laws of 
nature more closely. Although we are willing to confess 
that our knowledge of natural science must fall far short of 
the task it has to perfonn, it is still sufficient to show us 
that the laws of nature arc the eternal law's of reason ; that 
to know them is to know the eternal connection of reason 
with nature ; in short, to know that reason which pervades 
and rules the wdiolo of the material as well as the spiritual 
part of our existence. Natural science is in perfect harmony 
with religion, wdiich teaches that everything has been brought 
fortli, and is now being brought forth and governed by the 
divine will. It is therefore contrary to reason as well as to 
the will of G6*d to designate anything in the course of nature 
supernatural. I am a\varc that many believe that the Creator 
may now and then deem it necessary to deviate from the 
law^s of nature ; but if it was a real exception to the course of 
reason, this would presuppose a want of reason in Him who 
is all-perfect wisdom; on the other hand, should the ex- 
ception be only apparent, and the laws of nature have 
really been followed, w^e need then only number this excep- 
tion among the countless wonders which lie beyond the 
limits of our understandings; it w^ould serve to humble our 
pride, but not to justify our inclination to believe in the 
supernatural. Superstition is therefore a tendency to believe 
in that which is contrary to reason; and such a tendency 
can only exist unknown to itself: for he who can pro- 
nounce thfit superstition inclines the mind to believe what is 
absurd, will undoubtedly abhor it. There is no faitli in 
^superstition, for faith must openly proclaim itself; but super- 
stition is only a confused idea, whose real existence cannot 
be clearly understood without destroying itself. 

It riiay be considered impossible that a tendency to what 
is contrary to reason should exist, and that even if it w'ere 
the case, reason would render it ineffectual ; but I answer, 
that though the human mind is not naturally inclined to 
abhor reason, it is neither incredible nor contrary to expe- 
rience, that this should occur as a perversion of the faculties. 
We shall exemplify this in the course of our investigation. 
We can easily conceive that reason has not always sufficed to 
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oppose this tendency, when we remember how many people 
are only imperfectly conscious of their own thoughts, and are 
far from entirely and completely comprehending them ; that 
their ideas often float before them in such a scattered con- 
dition, that thoughts which ought reciprocally to enlighten 
and reconcile one another, seldom meet. 

Let us imagine a man whose ideas of nature are limited to 
what he perceives thi’ough his senses; not only docs the 
4spiritual appear supernatural, but so likewise do all those 
objects of the material world which he cannot connect in 
his mind with what is usual to him; therefore the starry 
firmament appears to him supernatural, and in his ignorance 
of the laws which govern it, he ascribes to it the most 
unnatural influence in human affairs. A still higher deve- 
loped idea may be united with similar errors, which essen- 
tially belong to the same class. Those belong to this class, 
■whose general conceptions of nature arc so e^mbarrassed by 
considering in what manner the material differs from the 
spiritual, that they are not conscious of the all-comprehensive 
unity of the laws of reason. Those Vt^ho have so limited a 
conception of nature, may possibly recognize the superna- 
tural, and not be aware of the unreasonableness of their ideas, 
but they unconsciously live at variance with existence, which 
must be felt whenever there is any exercise of thought ; and 
if their mental efforts do not enable them to overcome their 
difficulties, they are left in a melancholy, soul- depressing 
feeling of confusion and alienation from eternal light. 

This state might often degenerate with many people, par- 
ticularly in the dark ages of the world, to the lowest depths 
of spiritual darkness, and might in its consequences lead to an 
abhorrence of reason and to impiety. Perhaps this may appear 
at first an exaggerated application of principles, and not jus- 
tified by the reality; if this were really the case, I should 
object to such strong exi)rcssions, and regret that I should 
have made use of them, but I trust that on a closer investi- 
gation of the subject they will be found justifiable. 

Infidelity is a state of degeneracy exactly opposed to 
superstition. It consuls in a tendency to reject all those 
immediate truths whiCTi do not rest upon the impressions of 
the senses, and to found its entire faith on these, and on the 
decision of the logical understanding. Superstition and in- 
fidelity are developed in the human race in that intimate 
xiUiance, in which extremes necessarily show themselves, 
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which continually produce each other; wc must therefore 
glance at their origin and their mode of devclopemcnt. 

2 . — The origin of Superstition and Infidelity , and their mode 
of developenient* 

Mankind in its infancy leams, like the individual man, by 
instinctive intuition. The period of childhood, where the 
power of thought is but slightly developed, and where the 
form which is given by this faculty to the impressions of 
sense is still very imperfect, comprises a large portion of the 
time allotted by nature to the developement of man. The 
knowledge of himself which he then acquires, has an im- 
mense influence in his comprehension of the world, lie 
embodies all his feelings, his desires, his fancies, into the 
sensible world, and imagines that everything around him is 
living, feeling,, and desiring as he is. The inner world, which 
man thus creates for himself, is a Avorld of ])oetry, very diffe- 
rent from what he afterwards acquires from his thoughts ; but 
since the same active power which avc arc conscious of in our 
thoughts, pervades and forms all bur feelings, so this childish 
comprehension of the world is in peculiar harmony with that 
superior intelligence by which all nature is governed; and 
through it, with that character of reason, so comprehensible 
to our inner sense, which forms the essence of beauty, and 
which never ceases to charm us. If poetry could be the pre- 
vailing sentiment in this world, the life of man would be 
one harmonious whole, but his compi’chension of the world 
would be vague and dreamy, lie w^oukl not be fully conscious 
of the rational connexion of all things in the world, that reve- 
lation of the divine reason in existence : man must be led 
through innumerable struggles to the point where the union 
ot all our capabilities and powers of comprehension will be 
e\ident, and where thought and poetry will no longer be 
opposed. The contrivance of our whole existence is arranged 
in accordance with this design. 

Nature does not permit man to bury himself in the world 
of poetr)% and he is prevented from doing so by exterior 
influences ; objects obtrude themselve^l|ivhich require his con- 
stant consideration. Irresistible impressions and thoughts 
appear in prominent distinctness, and oblige him to look 
at things in a new manner. This induces two opposite sen- 
sations, either joy at the new idea that is disclosed to him, 
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or discontent at the oncroaclnncnt wliicli lias been made into 
his habitual view of the world. One of these two feelings 
will predominate, according to the nature of the new idea, 
or to the peculiar disposition of each individual. We shall 
explain this by some examples: — I’hc course of the seasons 
exercises, even in the most lavourably situated countries, an 
immense influence upon the condition of man; in the warmer 
regions of the earth, it is important for him to know' at what 
period the hot Aveathcr w'ill succeed the rainy season, or when 
the drought which ahvays terminates the hot weather, will 
be follow'cd by the fruitful rains ; and in the colder regions it 
is perhaps still more necessary that he should be acquainted 
with the course of the seasons. By successive observations 
of the heavens, the learned and their immediate pupils, 
are acquainted with the laws by wdiicli the seasons may be 
predicted, and the common people believe that these highly 
gifted men arc in communication with the heavenly powders, 
and are benefactors to the human race. By ''their learning 
it is possible to make those arrangements ivhicli the predic- 
tions of the seasons require, such as agriculture, meetings 
for religious ceremonies, great campaigns, &cc. kc. The mul- 
titude will not indeed be roused by tliese means to any great 
mental thought, but among the initiated, where knowledge 
is nurtured and preserved, it must soon be evident tliat the 
ideas entertained by the people, that the stars are independent 
gods, to whom wo are indebted for all the benefits of the 
year, do not harmonize with those la>vs by which the events 
in nature are governed. In accordance with human nature, 
two opposite prejudices are created. Some entertain doubts 
concerning the opinions of the people in general, and also 
the truths which arc contained, though mingled with gross 
errors, in a faith whose principle is really pine, >Yhilc others 
fear to reason iiway the Avhole divinity of things. During the 
early devclopement of these opinions, neither of them ivill have 
a decided predominance, but the prevailing idea will oscillate 
backw'ards and forwards betw een the two extremes, and man 
will feel that he cannot fathom its depth. But the same ten- 
dencies devclope themselves gradually, and more especially 
so the greater be th<^umbcr of those who attain, although 
in a very superficial manner, some knowledge concerning the 
laws of the heavenly bodies; and this will particularly 
happen, when it is discovered that phenomena of the heavens, 
w^hich people regarded with terror, appear as the innocent 
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consequences of nature’s laws. We can conceive the horror 
which would be felt if people imagined, at every solar eclipse, 
a monstrous dragon was going to swallow the smi ; it would 
be much as if the powers of darkness threatened to swallow 
up the light; and, even after this prt^*udice was discarded, 
they ^vould continue to regard an eclipse with fearful fore- 
bodiiigvS. But if it became generally known, that the moon, 
in her appointed path, intervenes for a short space of time 
between the earth and the s\in, and that this may be calcu- 
lated beforehand, it would cause a great mental excitenioiit ; 
and the delight of seeing their former fears vanish before 
those ])owors of nature which were previously so much 
dreaded, would be universal. 'J'licrc must be another and a 
still greater pleasure reserved for those wdio, being more 
enlightened, behold in it a grand exemplification of the 
power we possess to comprehend in part the guiding hand of 
nature. , 

But when this fear of one natural phenomenon was Jicknow- 
leged to be groundless, people Avere induced to ask tluan- 
selves, Avli ether they Aveu-e not equally mistaken in many 
other instances of a similar nature; and, indeed, many peo- 
ple did not stop at the more question. Whatever importance 
may attach to this instance, and Avhate\x‘r ideas it may 
aAA^aken, yet in itself it could exert no very cxteusi\x influence, 
but is only one example taken from an endless number of 
examples. Man is constantly roused to reflection by sur- 
rounding influences; and Avheuever he discovers in them a 
cause or a liarinony, he is placed in direct opposition to thcj 
former aaxi Id of his imagination ; having progressed so far. 
the most independent and actiA’c minds Avill not stop at the 
rejection of those opinions AAdiich arc undoubtedly false, but 
>vill rather feel inclined to reject all AA’hicli strikingly resemble 
them ; but most of those avIio have adopted these new ideas, 
arc too easily carried aAA^ay to such an cxtraA^agant degree of 
rejection, that they arc even led to deny truths, Avhich have 
been mixed up with these erroneous opinions. On the other 
hand, there are people who cannot easily tear themselves 
from their old ideas; some from an earnest belief in those 
truths Avhich are noAV denied; otlicrs, Ad the greater portion 
of those whose faith is less vivid, because by the dulness of 
their intellect they are deadened to all innovations. Iilnlight- 
ened men, delighted with their insight into the ncAV Avorld of 
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thought, are impatient at any resistance, whose exclusive 
origin they attribute to the mental weakness of their oppo- 
nents; whilst the adherents of the old system are filled with 
fear and animosity, when they behold that view of the 
world attacked, with which their knowledge of God has 
arisen. This struggle between two antagonistic prejudices 
does not proceed without interruption; sometimes the power 
of thought roused by new discoveries preponderates, some- 
times a period of rest prevails, in which there is leisure to 
narrow the boundaries which have extended too far, owing to 
too great mental excitement; but there will always exist some 
men, who will feel with that true inward modesty, originating 
in a noble depth of character, that there are many questions 
between the disputing parties, which cannot at once be 
answered with a perfect conviction of their truth. They are, 
therefore, content to appropriate from both parties, whatever 
appears to them to be the most certainly true ; on one side 
the convictions to which they are led by an inherent sense of 
their truth, although they have not been yet sufficiently 
explained by reason ; on the other side, those truths which 
have been perfectly proved by reason, even although some 
differences appear to prevail between them and the old ideas. 
Those who are able to act in this manner, well know that 
where there is a contradiction the whole truth cannot exist,, 
but they also know that the possession of the whole truth is 
out of our power, and that wx shall never reach truth by 
an untimely suppression of doubt. 

This shortly delineated course of dcvclopement pervades 
The whole history of man, and only differs in different periods 
and regions of the world. We shall now endeavour to re- 
present the progress of superstition at the time when its 
po\yer was most extensively spread over the world. ^Meii 
were obliged gradually to receive more and more of thiit 
knowledge which philosophers were daily acquiring; but with 
most people this remained no more than a simple gift, and 
exactly that which to the more highly endowed was the most 
valuable, was least fitted to the views of the uneducated 
multitude. At the same time, however, men of even cocarscr 
understandings were led by these gleams of higher thoughts to a 
more varied course of ideas. But still more various is the effect 
obtained from those fruits of thought which have been poiuing 
in upon mankind, as the constantly increasing inheritance of 
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centuries ; and which is forced upon us in the daily routine 
of a life, whose numerous arrangements exact a greater con- 
sideration in each successive generation of man. But thought, 
which is here awakened, is not sufficiently worked out by the 
multitude so as to operate freely, and in correspondence with 
its own nature. Among the uneducated classes it remains 
subject to the government of the imagination, and its effect 
is, as far as possible, confined within the limits of her 
dominion ; tliey wish, as it were, to comprehend things by 
the power of the imagination, and from this crude material to 
contrive a view of the world which becomes more confused 
and contradictory the further it is developed. During this 
state of things a strange confusion arises from the creations of 
the old poetical world, and the mass of knowledge which 
has since been acquired. We should be very much de- 
ceived if we expected to sec this knowledge conspicuously 
prominent in, the poetical Works of such a period ; for here 
we only behold what the sense of beauty was able to select 
and to transform. In historical works also which are occupied 
with great events, we meet with few indicjations of super- 
sition ; but we may in part become acquainted with it in the 
records of daily life. The life of the Komans was strongly 
imbued with it, even in its most refined age; the Middle 
Ages however claim a closer attention. 

3 . — The Middle Ages an example of a period of Superstition, 

At different periods superstition has reached a certain height, 
which may be better defined from the collected circumstances 
of the times, though it would be tedious to mention each 
period separately. The Middle Ages will be the most instruc- 
tive to us, and more especially so, because superstition was 
then mingled with Christianity, wffiose doctrine, when purely 
comprehended by man, is so exalted and so glorious, that 
superstition is displayed in opposition to it in all its daikcst 
folly. At the same time that a religion wns recognised which 
teaches that the universe is governed by a Divine will, imagi- 
nation peopled it with evil spirits, W'ho in various degrees 
possessed a supernatural power. They were, indeed, subject 
to the Eternal will, — this was an undisputed doctrine ; but 
coarser minds were imbued with gloomy imaginations, which 
were at variance with the clear light of truth, and which more 

F 
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than could be believed, governed life and its actions. There 
cannot be a better example of the folly of superstition, than 
the eagerness with winch so many Christians, during a suc- 
cession of centuries, sought the assistance of men, from whom 
they themselves believed they could only receive support by 
diabolical arts. It is the most melancholy delusion to seek 
assistance from the devil, while w'c at the same time believe 
in God : it might indeed be denominated the most ridiculous 
madness. We do not allude merely to individual examples, 
but to an opinion which w'as daily expressed for more than 
a century, in all Christian countries; but the extreme of this 
delusion is the idea of selling ourselves to the devil, by which, 
for the transitory enjoyments of a limited life, we renounce 
eternal happiness, and condemn ourselves to everlasting 
punishment. What a sacrifice at once to folly and impiety, 
to impiety and folly ! If to the expressive testimony of 
history, the false objection is advanced thatr such impiety 
could not have been common in the Middle Ages, when 
religion was so highly venerated, I shall reply, that an im- 
partial view of the religious practices of that period will 
rather prove that even these were full of superstition. The* 
God who was worshipped was indeed the same whom 
Christ had proclaimed, but the conceptions concerning him 
in those days w^re totally different; they considered him 
a powerful sovereign, and not a spirit to whom wc should 
pray in spirit and in truth. The single exceptions that 
existed deviated so entirely from the general practice, that 
they cannot be considered of any value. It was the com- 
mon opinion that outrages, robbery, and murder might be 
expiated by gifts, which were not so frequently ottered to 
the Almighty as to persons who, it w\as believed, bad great 
influence with him, namely, to the mother of his Son, to a 
legion of saints, and to a still greater band of priests ; these 
influential people w^erc overwhelmed with gifts, and the ser- 
vants of the church sold indulgences. I shall certairdy be 
accused of repeating the worn-out language of the eighteenth 
century, but it is by no means my intention to write anything 
new, but that which is considered the truth, and ivhich many 
are too glad to forget. I shall be told that this opinion con- 
cerning the Middle Ages has been so often condemned, and in 
such strong terms, that it should not be brought forw^ard again. 

I am aware of these condemnatory jiidgments, but they no 
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longer alarm me, since I have sought to become acquainted 
with the Middle Ages through themselves, and not from the 
representations of conflicting parties. We should not on 
this account let ourselves be deceived by supposing that we 
are able to attribute the errors of the dark ages to a more 
exalted view of things. Profound truths are frequently dis- 
covered at the foundation of the errors of all ages ; but we 
must endeavour to see how men actually thought in those 
days ; it is only thus that we shall obtain a true idea of 
their condition. 

It is of course understood that in the foregoing reflections 
our attention has been exclusively turned towards the dark 
side of the IVIiddle Ages ; but after tliis has been conceded, 
we must renienibcr that error has at no period so entirely 
prevailed, that truth and virtue have not likewise exercised a 
powerful influence. What I intended to prove, and what I 
believe for oertaiu is, that superstition has exercised a far 
greater influence upon the life and tJie opinions of the Middle 
Ages than most of the modem delineations of thos(^ times would 
allow us to suppose; and that, in proportion as it gained 
power, it displayed its folly and its impiety. It is hardly 
necessary to remark that none of these errors can be attri- 
buted to the influence of true religion ; but we here behold 
one of the numerous examples which shew us that religion 
may be comprehended in a very difiereiit manner, according 
to the variety of knowledge, and the different development 
of the faculties of men. Mankind must bo educated to arrive 
at a true understanding of things; and this education, though 
it has indeed advanced step by step, appears to be yet very 
distant from its completion. 

4. — The injurious effects which Superstition exercises on all the 
• concerns of Life. 

Superstition is not only at war with religion, but it likewise 
meddles with all the concerns of life. To com])rehcnd this 
fully, >ve must transport ourselves into a period when super- 
stition prevailed. If there w^as an eclipse of the sun or the 
moon, it was feared it might betoken misfortune, and this 
sort of apprehension lasted for many centuries, indeed more 
than a thousand years after science had discovered the true 
cause of eclipses. When a comet was seen, the terror was still 
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greater ; on the appearance of one, even so late as the fifteenth 
century, all the cWch bells were rung by command of the 
Pope. In great undertakings, astrologers were consulted, 
and people submitted to their decision. Even before being 
bled, or taking physic, or having one’s hair cut, it was con- 
sidered necessary to consult the stars. The signs, which were 
interpreted by figures, and which originated entirely from 
arbitrary determinations, created a fear that the world would 
come to anr end in the year 1000, the influence of which ex- 
tended over the whole of Christianity. Great confusion 
often arose from the blind confidence which was placed in 
prophecy ; in cases of sickness people sought advice from men 
and women to whom a supernatural knowledge was attri- 
buted, and they sometimes received useless, but more 
frequently injurious advice. When human beings or cattle 
were attacked by illness or any other misfortune, the influ- 
ential cause of everything w’as ascribed to wicked men, or 
other evil beings, and consequently the fear of mysterious 
agencies w%as added to their other misfortunes. Even the 
passing vicissitudes in the dispositions of men, for instance, 
love, and its transformation into aversion, were frequently 
ascribed to magic, and supernatural assistance, and often 
horrible magical potions were sought to ward it away. Dark- 
ness was filled with hon’ors; in woods and in mountains, 
near churches, in deserts, in deserted rooms, there dwelt 
magicians, fairies, mountain spirits, and ghosts. Hobgoblins 
wandered through the streets ; and even within the dwellings, 
evil spirits exchanged innocent children in the cradle. I have 
naturally only been able to collect some few’^ examples, but if 
w’e turned our attention more to the subject, we should soon 
j^erceive what a powerful influence it must have exercised. 
I quite allow that all these things have been gathered together 
here in a manner which 'would never occur in real* life. 
Yet those were not few who, following their natural dispo- 
sitions, more especially resigned themselves to such ideas, 
and to them existence must have been a species of torture. 
With most people these ideas would be overpowered and 
modified by the numerous and far stronger impressions they 
received from real life surrounding them ; and therefore they 
exercised only an occasional influence over some people, and 
with others hardly any at all. But on the whole, they were 
much more mixed up with the concerns of life in those days 
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than appears in the beautiful poetical features with which 
many authors draw a picture of the middle ages. It is there- 
fore certain that formerly superstition pervaded the life of 
man with a restlessness, a disturbance, and often with a 
species of terror, with which in these days we arc unacquainted, 
although we have not entirely thrown off its disgraceful 
yoke. 


5 . — On the supposed Poetry of Superstition, 

I must now present you with another form of superstition, 
which induces many cultivated minds to cherish it as a 
favoured child of their imagination ; they say it is poetical, 
and lament that a closer acquaintance with the laws of 
nature should make us prosaic. A striking want of reverence 
for truth and reality lies concealed behind this accusation, 
which we sha:ll not at present attend to, but content ourselves 
with solving the misunderstanding upon which this opinion is 
founded. It is not the belief in the existence of supernatural 
beings in the reality of every-day life, which makes these 
beings poetical ; but they are indebted for whatever poetical 
value and importance they possess, to the way in which they 
have been employed by one endowed with a powerful imagi- 
nation, to present to our inner perception beautiful images of 
a higher existence. The poet is satisfied if these beings 
are realized in our imaginations while we are imbibing his 
ideas, or mentally reflecting upon them. He must breathe 
such real life into the creations of his fancy, that they may be 
able to work upon our imaginations; and our powers of 
conception must be equally vivid to re-create the ideas 
painted by the poet. How. many are there among the thou- 
sands who have been enchanted with the Macbeth or Hamlet 
of Shakspeare, who have believed in the reality of witches 
or ghosts? Experience and science teach us that, in order 
to enter with delight into the representation of the super- 
natural ill poetry, our belief in it must be aroused and sus- 
tained during the period of our enjo)rmcnt, but it would be 
absurd to desire a different kind of reality. 

I know that celebrated poets have introduced characters 
into their writings who are placed in a ridiculous light 
because they would not believe in supernatural beings ; but 
where such a representation is successful, it can only be 
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directed against those who would banish the supernatural 
entirely out of the world of Poetry, because they considered 
it superstitious, confounding poetical with prosaic Reality. 
9o far as the poet differs from this opinion, he falls into a 
prosaic error which has undeniably misled many a man of 
genius. There was a time when, both in Germany and Den- 
mark, it was considered by many intellectual and higldy cul- 
tivated men, that Religion and Poetry would be advanced by 
the restoration of {Superstition. This attemiDt received 
additional vigour and life, inasmuch as it appeared in oppo- 
sition to the very })rosaic turn of thought which at that time 
prevailed. These times are now gone by ; but those mental 
powers which were frequently em 2 )loyed in the contest for 
superstition, have not only left behind them traces, in the 
influence they still exert over many minds, but the struggle 
itself is still often renewed, while the writings of those days 
are preserved, which will always be popular from their poeti- 
cal merits. It wore best to cite a great examj^le ; — the poet 
Ticck belonged, in his youth, to that party who powerfully 
attacked the jirosaic tendencies of the day ; and he assailed 
them with a talent and wit which will always find admirers ; 
but we cannot deny that he resigned himself so completely 
to this object, that he was led to transgress the boundaries of 
truth. In some of his writings w^c trace an endeavour to set 
reason at naught, particularly in his tales and traditions, where 
he mixes iip old fables with every-day life ; and they arc so 
vividly described, that the siq^ernatural accpircs a reality 
which it does not possess in poetry. 

AVhen we read, or rather listen to, the story of the “ Fair 
Egbert,” or the “Venus’ Hill and the Fairies,” as related to 
us in the form of popular legends, which arc completely 
exempt from any intellectual devclopcment, our minds are 
carried back to a mental condition corresponding to the 
legendary days of yore, where W'c are not so fqrcibly struck 
by the contradictions in the story, and the immense contrast 
the substance of it presents with the whole of existence. 
But as soon as w’e proceed to examine the facts more in 
detail, and endeavour to harmonize them with a reality with 
with which w^e are familiar, the contradictions become more 
apparent, even although the great beauties of the poem 
prevent us from immediately accounting for them. Such a 
poem in its totality impresses one with the idea that the 
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world is governed by the powers of darkness, and Man is its 
involuntary plaything ; and while we resign ourselves to this 
impression, an indescribable terror seizes us, and it appears as 
dismal, looking back upon it, as if we had been imprisoned in 9 
world of delusions where tlie threatened existence of man 
received no ray of light from the divine supremacy of reason. 
It is no justification of this kind of poetry, to say that the 
author wrote witli the intention of producing this feeling of 
terror, and that ho has succeeded, with as much tahuit as art. 
As a poet, he is bound to transport us into the world of the 
Beautiful: this certainly does not prevent us experiencing 
terror, but it will not sufier the powers of Darkness to overrule 
the liglit. Contending for the erroneous notion that poetry 
should be subservient to olijects, even beyond its own proper 
sphere, people have oftcni boon inclined to allow it a degree of 
license, and to forget that it does not act in its true spirit if 
limited to pjtrticular forms of the Beautiful, but that there 
exists a wdrld of beauty whose laws dare not be transgressed. 
For when poetry follows in the steps of beauty, she .at once 
serves the cause of Religion, Morality, and Society, which all 
derive their character from the same source, and comc's into 
harmony withTrutli,as it is apprehended through our senses and 
our intellects. I have been obliged to transgress my limits, 
because I have observed how many old prejudices still Temain, 
which are in oj)position to the true light of nature. Let us 
■w'arn those who think that it is a proof of a highly cultivated 
mind to bring to light remains of former times, that in reality 
they are only stirring up the dregs of a fermentation which was 
excited in a good cause, but has long since passed aw aj". 

We are frequently astonished that so many clever men 
should Inivc seriously lamented the disappearance of Super- 
stition, and wished to restore it to its former importance ; but 
this wish is never seriously entertained, either among those 
who by inclination, lead, or follow, in the cause. It may be 
truly said, that they only imagine that they wisli it, and that 
their exertions, though half unconscious to themselves, serve 
only to increase the dominion of falsehood and fictitious beings. 

It is not my intention, besides, to deny tliat Science de- 
stroys some forms of Superstition, in such a way, that they can 
<mly be employed in the poctiy of the jjresent day under 
])cculi.ar circumstances. For instance, it is a much more 
poetical idea, at least according to the notions we have hitherto 
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entertained, to imagine that a Dragon lies in wait to devour 
the sun, which w e can prevent by prayers and sacrifices, than 
to know that the moon passes between us and the sun. But 
* ho w'ould be so foolish as to w'ish to renounce such a great 
and productive Truth, in support of an erroneous idea, i am 
aware that many have been led astray by the confusion that 
has arisen betNveen the w'ords poetical and prosaicaL The 
word prosaic w’as originally meant to denote that kind of 
speech which is distinguished from verse, but afterwards, it 
w^as as frequently employed to signify whatever w^as inimical 
to a poetical feeling ; and thus used, it justly denotes what is 
low and soulless. But latterly, it has been applied in a very 
unreasonable and erroneous manner, to whatever is considered 
unpoetical ; w^hence the most profound knowledge and learn- 
ing is reckoned prosaicaL Truth and Reality are often 
treated as prosaic ideas, which should yield their place to 
poetry. People who use this language arc deceived by a 
false notion they entertain, that every conception of the 
spiritual nature of existence, which meets with a suitable ex- 
])rcssion in poetry, should belong exclusively to it ; and whilst 
they cannot deny that the loftiest ideas are often met with in 
science, and most beautifully expressed, they fall into the 
mistaken notion that this is poetry ; in the same way as we 
hear very enthusiastic Freemasons explain all morality as 
Freemasonry, and consider all good men Freemasons. A 
distinguished German author (FriedericliSchlegel) who contri- 
buted much in his time to this confusion of ideas, asserted in 
exactly this spirit, that Spinoza w as poetical. No ; Truth and 
Reality are in themselves, neither poetical nor prosaical; the 
liighest soarings of tlie spirit belong exclusively neither to 
})oetry or prose, but arc common property ; and to reserve 
the title of poetry for the sanctuary of the mind, is an inju- 
rious abuse of language. 

Therefore Natural Science is not to blame, if she destro3^s 
many of the materials which were formerly employed by 
poets ; indeed we do not hesitate to add, that she destroys 
many other errors w’hich are incorporated into poetry, but 
which cannot be styled superstition ; therefore a modern poet 
would cither never or seldom make use of representations 
such as “ the four corners of the world,’* “ the foundations of 
the earth,” “ the firmament of the heavens,*’ or many other 
similar to these,, because such false descriptions do not repre- 
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sent what is correct ; which is not the case with many otlier 
images, namely, the rising and setting of the sun, &c., kc. 
But even if poetry did not receive a complete compensation 
for such losses, it would still be very unreasonable to com-’ 
plain ; for the principal point still remains ; namely, that our 
spiritual existence is raised and ennobled by the knowledge 
which destroys these errors. Moreover, such losses will be 
of trifling importance to the true poet ; but injurious to 
those who make a profession of poetry, and w^ho imagine 
they have given a poetical form to an insignificant idea, 
by clothing it in the magnificent ancient dress of past days. 
There arc many ^Yho imagine that they speak in a grand 
style, when they assert that science offers but an insignificant 
compensation to such poetical views ; but I answer in reply, 
that Avhoever speaks in this manner, owns tliat he derives no 
intellectual pleasure from a deeper knowledge of the laws of 
nature, and that therefore, the powx'r ^yc possess of beholding 
with such w^onderful clearness the mechanism of the globe, 
and-forcseeing the cosmical relations of distant centuries, is of 
no interest to him. It may be told to such as these, that it 
is their own stupidity which prevents them experiencing the 
delight of such knowledge, although they may boast of con- 
siderable talents of a different description : they arc either 
excluded by nature, or more probably by their own fault, 
from participating in a pleasure which ahvays increases in 
its intensity. 

Since the greatness of science is sufficiently attested in 
itself, we have as yet only affirmed that through communica-- 
tion of insight, and not by anything she can actually bestow, 
she offers the poetical world an ample compensation for all 
she has deprived her of ; but we must now also point out 
that Science bestow^s a real compensation for wdiat she has 
destroyed in the poetical world. Poetry has long since re- 
ceived some of this compensation; for example, in the sphe- 
rical form of the earth, to the knoyvlcdgc of which tho 
learning of the ancients had already led; this must afford a 
much greater pleasure to our reason, and to our sense of the 
Beautiful, than the idea which represents the earth flat, 
square, or in the form of a disk. Poetry has occasionally 
made use of such great truths as the motion of the earth 
round the sun, the planets viewed as habitable globes, and 
the fixed stars considered as distant suns, and centres 
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light and heat to other nndscovered inhabited globes. Poes 
not the idea of a world moving freely in space, supported 
by invisible powers, and wandering far into eternity, amply 
compensate for the idea of the firm foundation of the heavens? 
and is not the view into the endless variety of worlds re- 
plete >yith life and thought, an ample exchange for the fixed 
vault of heaven ? 'J’he poetical imagination has not cer- 
tainly made use of the new ideas nearly so frequently as 
of the old ones, but tlie constantly progressing race of man 
has a long futurity before it. By means of science, the earth 
relates its own history of distant times which long preceded 
the existence of man ; and this has not been entirely excluded 
from poetry, although but sparingly employed. But the 
theory of the developement of the globe yields us annually 
fresh materials; it tells us of a time when the earth was 
cnvelo])cd by a sea of a high temperature, of the first islands 
which arose in this sea, and the progressive ‘formation of 
islands, of the dumb creatures and the flowerless shrubs upon 
this young earth, which was enlivened by no sound, and em- 
bellished by no variety of colours ; it shows how, by a series 
of developments, large tracts of land were formed, and 
already begins to mark out their boundaries. It also displays 
to us the progressive developement of the animal and vege- 
table kingdoms, and shows us the wonderful forms which 
were successively created and became extinct, in constant 
preparation for new creations. Many discoveries of less 
scientific importance have also been received in the world of 
poetry ; for example, the magnet, gunpowder, spots on the 
sun, the borrowed light of the moon, the velocity of light, 
the lightning conductor, the respiration of plants, the animal- 
cules in water, the fermentation of wdne, &c. &tc. The rela- 
tion in which man stands as a discoverer of the secrets of 
nature, to all natural objects, to the whole human race, and 
to himself, has been but sparingly employed. Would it not 
be wortliy of the poet, to represent the state of that man’s 
mind who made the first scientific use of the telescope, and 
by its means discovered the moon belonging to a distant 
planet, and the mountains in our own moon ? Can anything 
be more delightful to the ])oet than to reflect upon this man's 
enlarged and clear insight into the wide domain of existence, 
his consciousness of having enriched the human race with a 
great increase of knowledge, and his conviction that he has 
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prepared tlie certain downfall of astrology, and the numerous 
errors which are entertained concerning the heavenly bodies? 
Is it not well worth the trouble to represent to men, the 
inward delight which is felt by one who succeeds in unveiling 
the great secrets of nature, and who foresees what good 
effects will be produced to the human race by his endeavours? 
Each of the greater and comprehensive discoveries would 
display something similar, although not visible to all in an 
equal degree; but even the most prominent have been seldom 
productive of poetical conceptions. It is, for instance, 
remarkable, tliat tlie discovery of the electrical nature of the 
atmosphere during a storm, has never inspired the poet with 
a desire to represent it. The discovery was the fruit of scien- 
tific reflection, but it was proclaimed to the world by an heroic 
act, for the discoverer conducted the electric Are from a 
cloud by moans wdiich endangered liis own life. He was 
assisted by his youthful son: we can conceive the mental 
excitement the father must have undergone during the expe- 
riment, the innocent or the heroic sympathy of the son, and 
the sensation of trium2)hant joy when it was concliidpd. As 
far as concerns the sympathy of the son, the poet is free to 
choose whetlier he will suppose the father has not at all con- 
sidered the danger of his son, or has communicated it to him 
but to prove him, and has concealed the precautions which he 
has taken for his security, wdiilst he must necessarily expose 
himself to danger. We may further imagine the repeated 
outcry of prejudice against the lightning-conductor, but at the 
same time its disappearance when experience had proved the full 
merits of the discovery. I am here reminded of an incident 
ill real life, which no poet's invention could have surpassed. 
There was a church-tower in Sienna whicli liad often been 
injured by lightning ; the church overseers provided it with a 
lightning-conductor, against which the slaves of superstition 
protested, and called it the heretical stake ; a storm arose, the 
lightning struck the tower — crowds flocked to sec whcilicr 
the church had been spared, aud, behold! the conductor so 
completely verified its power, that even a spider’s web upon 
it remained uninjured. 

It is natural that he who has always lived in the atmo- 
sphere of obsolete ideas, will be little compensated by the 
new ones ; and he will still less allow that this compensation 
is immense, and far outbalances his loss. Important indivi- 



76 


SUPERSTITION AND INFIDELITY IN THEIR 


dual examples may indeed prepare the mind for such a con- 
viction, but cannot accomplish it; it can only gradually 
become general, and at length conquer, when the knowledge 
of science is so increased, that it not only belongs to the 
understanding, but likewise cultivates the powers of the ima- 
gination. It is only by means of such a mental develop- 
ment that a new poetical world will be unfolded in opposition 
to the old one, in a mental sense perhaps no less important 
than the discovery of the New World was to the so-called 
Old World. This development will not fail in exercising a 
legitimate, and certainly a powerful, influence on the use we 
make of the ancient poetical world. Among other things, a 
more delicate perception will be formed of the harmony of 
reason, which, however much it may be hidden from the eye 
of the multitude, must exist in the widest range of true 
poetry, and thus that license which the thoughtless multi- 
tude often mistakes for originality, will more and more lose 
its admirers. 


• 6 . — The Effects of Infidelity » 

We have been a long time considering the effects of super- 
stition, and the false tendency of the mind which favours it. 
It will not be necessary to dwell so long on the eftects of 
infidelity, although they are extremely injurious ; but since it 
originates from the spirit of inquiry, it carries with it the 
germ of its own downfall, and therefore it gains neither so 
endurable nor so extensive a rule as superstition. We have 
already seen that infidelity consists in a tendency to reject 
that part of spiritual things which men believe in from a 
direct inward sense, and which is not proved by reason ; it is 
caused by the numerous instances in w’^hich scientific disco- 
veries refute opinions which have been received without 
investigation. In the course of inquiry, many opinions are 
likewise refuted which were adopted in former investigations ; 
but mind rectifies its own errors : not to mention that during 
a long period of time, it is the errors of superstition particu- 
larly that mind must remove. It is natural that this should 
create a doubt against that manner of thinking which has 
BO frequently been found in error. Doubt is soon changed into 
distrust; and this creates, with many people, an excessi\c ten- 
dency to reject everything, added to which, there arises an 
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exalted idea of tlic power of mind, which is really good in 
itself, but is apt to degenerate into arrogance. The indepen- 
dent feeling which is created, by being delivered from so many 
natural bonds, degenerates also with others into a wild license, 
which despises every restraint ; and according to the degree 
of this degeneracy, there arises a rejection of all religion, a 
fancied wdsdom which exalts itself above all ideas of virtue 
and duty, although it would willingly subject weaker minds 
to their influence. It can be easily conceived that poetry 
cannot flourish with such a spirit. The adherents of infidelity 
often receive aid from the want of sense they meet Muth 
among their superstitious opponents ; this want of sense soon 
becomes persecution, which lends a certain value to error, 
both because the understanding scorns any forcible means 
which arc used in place of conviction, as by the consciousness 
that he is suflering for the sake of truth. There is a certain 
point of devetopement, which the highest minds have reached, 
who are most zealous against superstition, and who in their 
zeal are led into extravagancies, that, indeed, docs not 
spring exactly from infidelity, but yet in the misunderstand- 
ings and party strifes of the period, causes them to appear to 
stand on the side of infidelity. 

In so far as infidelity gains the upper hand at any particular 
time, it thereby approaches its own destruction. Morality is 
undermined, and consequently little valued. All the secret 
ties which unite families and states, are loosened ; everything 
sacred is scorned ; and the spirit of persecution becomes 
associated with it, as it was formerly with superstition ; but 
this condition bears with it the germ of its own downfall, and 
if the mental powers are not able to overthrow it, it ends 
in great revolutions and regenerations of the social system, 
which, as is well known, are accompanied by such throes that 
they must be considered as the tremendous punishment of 
degeneracy. It is an understood thing that neither infi- 
delity nor superstition, at any period, can attain an exclusive 
power. The reason inherent in our being, together with the 
instructive influences of the surrounding world, prevent most 
men adopting entirely either of these one-sided views, al- 
though few are able to remain perfectly uninfluenced by 
them. A higher power has so provided, that evil cannot 
retain an unlimited superiority, but that germs of a newer 
and more noble developement remain, even when a particular 
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evil has increased in power to such a degree that great revo- 
lutions are necessary. 

7 . — How Science counteracts Superstition, 

It appears that most people attribute the most important 
effect whicli science exercises in the extirpation of supersti- 
tion, to be the destruction of superstitious notions. This is, 
indeed, a very important office, but not the only one ; and I 
should not even call it the most important, if it were not the 
point from which all the others spring. It is very evident 
that the action of the spirit of enquiry, by means of wdiich a 
superstitious notion is eradicated, not only succeeds in destroy- 
ing that particular notion, but at the same time it rouses a 
feeling of distrust in other notions of the same sort. This im- 
portant secondary effect is generally but slightly promoted by 
the destruction of one superstitious notion, but,is encouraged 
and rapidly strengthened by the united effects of several dis- 
coveries in science. Let us first imagine the superstitious 
notion withdrawn, by which it was supposed that a solar 
eclipse indicated that a dragon had swallowed the sun. This 
will indeed have a great effect on the reflective powers of 
many, but the impression will be soon weakened among the 
multitude, and will not lead to continuous reflection. Super- 
stition believes in a Sun-god, who rests every evening in 
the sea, and renews his course every morning. Science 
teaches us, that the earth is a sphere, across W’hich daylight 
moves from east to west in the coui’se of four-and-twenty 
hours. Superstition assumes that the fiery car of the sun 
would burn the earth if it were to fipproach it too closely : 
Science teaches us, that the sun is neither a car of fire, 
guided by an arbitrary will, nor does it aj)proach too near the 
earth. Superstition had her Moon-goddess, which likewise 
exercised much influence upon the earth: science taught 
that the moon also is a sphere, and has an allotted path. The 
destruction of such superstitious views must elicit the thought 
that the whole course of the Heavens is subordinate to fixed 
laws ; whereby those opinions which presupposed events of 
the Heavens, proceeding from the arbitrary influence of the 
gods, turned out to be fallacies. Before I proceed further, I 
will combat a misunderstanding, which, from what has pre- 
ceded, has not yet been set right; I wish to say, that 
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it is not the poetical signification of the mythological repre- 
sentations mentioned here, which I denominate superstition, 
but the truly prosaical conception, which formerly governed 
these objects in every-day life. Having made this, perhaps, 
superfluous remark, I shall continue my observations. The 
idea that the events of the heavens are governed by fixed 
laws, was not at first believed in its complete signification ; 
on the other hand, during many centuries, it remained within 
narrow limits, which recognized the doctrine of chances. 
Even those who knew the course of the heavenly bodies, 
were always alarmed at the appearance of a comet. A cen- 
tury and a half passed before science released the uneducated 
multitude from this fear, and it was a much later j)criod, be- 
fore it was driven from the minds of the mass of the people ; 
in fact, not until it was known to the world at large that the 
return ot a comet was predicted seventy-five years bedbre its 
arrival. For^a long time, it was believed that the destiny of u 
man nfight be fortold by the situation of the stars, at the time 
of his birtli. The absurdity of this idea was first displayed 
when it became an established fact, that the planets are 
worlds like our own earth, and the fixed stars are suns. 
These instances of the influence which science exercises 
against superstition, instruct us that it was not merely the 
custom of seeing such superstitious notions destroyed, which 
operated most strongly against superstition, but rather the 
acknow'ledgment, which had grown into an inward feeling, 
among some people, and had become perceptible to the mul- 
titude, that the course of the heavens was determined by 
natural laws. This effect constantly increased, as a more per- 
fect knowledge Avas obtained of the clear evidence of natural 
laws. The distinct comprehension of the true system of the 
world, made it impossible now to adopt the notion of one or 
more fixed heavenly arches, as was formerly the case ; but by 
that means, many conceptions of heaven, or the road to heaven, 
were destroyed ; conceptions, which had grown up with the 
religion of many people, although wrongly so, since the ma- 
terial signification of the expressions, “ the abode of God and 
the blessed,” &c., &c., ought, in all cases, to he rejected; and 
the words only be received in their spiritual sense. Lastly, 
the knowledge founded by Newton, of the natural necessity 
of the heavenly laws of motion, must increase the conviction 
that no arbitrary changes are admissible in the motions of 
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the earth. From this we can perceive that all these laws 
are laws of reason-~certainly far beyond what our minds 
could have devised ; nevertheless, divine dictates of reason, 
which, happily for us, we are able to comprehend. This con- 
viction receives an invincible strength by resting upon a 
knowledge in which thought and perception are most inti- 
mately united. I have chosen this connected series of exam- 
ples, because by that means, we examine various portions of 
the influences which the natural sciences exercise against 
superstition; namely, that in the first place, they actively 
destroy superstitious ideas ; next, by the force of habit, they 
cause many superstitious opinions to be doubted ; and further, 
by pointing out that a great part of the effects of nature arc 
regulated by laws whose unity, connection, and unlimited 
extent of action, and whose necessity, as a necessity of reason, 
as the unalterable will of God, are all manifested by a pro- 
found and penetrating investigation. All this .is re2)eated in 
the influences which the remaining parts of science exercise ; 
although it would be difficult to find another series of exam- 
ples so easy to survey, but this one series will partly enlighten 
the succeeding examples. 

The changes of the weather belong to those events in 
which men have been inclined to see indications of a humanly 
arbitrary, I might almost say capricious, sovereignty of the 
Divinity. That God should bestow rain or drought, storm or 
calm, as an earthly governor dispenses benefits or punish- 
ments, is a notion still held by many people, and not likely 
soon to disappear. In the meanwhile, as wc advance in our 
knowledge concerning atmospheric phenomena, we perceive 
that they proceed according to the laws of nature, which 
are of universal validity; heat cannot increase to an un- 
usual degree in one place, without diminishing in another; 
the direction the wind takes in one country depends upon 
what takes place in all the other parts of the world: 
the same change which causes a drought in one country 
bestows a superfluity of rain upon another. The more per- 
fectly the universal validity of the laws which regulate these 
occurrences is seen, and the knowledge of it is spread, the 
sooner will that superstitious opinion disappear of an arbi- 
trary distribution of such natural effects, which is so far 
beneath the conception of an Almighty power. Among the 
superstitious notions of this kind, held at different times, the 
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idea that God expressed his anger in thunder and lightning, 
was most strongly advocated. The discovery of the electrical 
nature of lightning, and plirticularly of the lightning con- 
ductor, most completely annihilated this superstition, although 
in some ways but slowly ; for thought, like electricity, only 
moves with the rapidity of lightning, under a good conductor ; 
but as the conducting effect of the lightning conductor became 
visibly apparent to the dull multitude, now here and now 
there, their prejudices against it were necessarily shaken* 
In one of the cases mentioned at p. 75, the event worked 
like a miracle upon the people, and we repeat it — Lightning, 
whose path is controlled by a conductor, has destroyed many 
prejudices. 

I have cited this well-known example that you may remark 
how the enlightening influence by which science disperses su- 
perstition, often acts with considerable and sensible force, but 
seldom so po^v;erfully as in this instance, although practice and 
experiments always speak with energy. I will bring forward 
some more proofs : let us carry ourselves back into the 
beginning of the seventeenth century. At a certain place in 
France,'*'’ there fell a shower of blood. Some monks imme- 
diately began to interpret this event as a dreadful sign of 
divine vengeance ; but a naturalist [Peiresc] showed that the 
so-called drops of blood were found in places which were 
under cover, and where, consequently, no rain could fall ; and 
that it was caused by a swarm of insects. It is well known 
that we have often been misled by other phenomena to hold 
similar opinions ; for instance, we have mistaken a kind of red 
moss, after it had been washed and swelled by the rain, for the 
production of a shower of blood ; an error which was like- 
wise rectified by naturalists. The stone-rain, as it is called, 
has also, of course, occasioned superstitious ideas. Science 
has not indeed given us all the desirable explanations about 
it, but has yet done sufficient to withdraw it from superstition, 
while she points out some of the laws which that phenomenon 
obeys, and has instructed us that nearly all the meteoric 
stones are composed of the same chemical components. 
Much of the power of science is displayed in the various 
arts of trade, and she thus greatly contributes to remove many 
superstitious opinions, and (what is still more important) to 
spread and to strengthen the habit of reflection. How very 
* Near Aix, in Provence, in 1G08 . — Tr. 

a 
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common superstition was among miners i Their occupations 
led to so much that was mystical, dark, and dangerous in 
itself, that superstition could easily take possession of them. 
Without denying that a great deal of superstition was ahvays 
retained, particularly among the uneducated, who only heard 
isolated results of science, and those indeed through various 
mediums ; yet the light which science gradually kindled 
concerning the interior structure of mountains, and all the 
different departments of mineralogy, spreads an important 
knowledge which is hostile to every kind of superstition, 
particularly among those who are not of the very lowest 
degree of civilization. Hut the discoveries in science must 
have thrown a faint light, even on these. Among other 
things, a belief formerly prevailed among miners that evil 
spirits threw them down and suffocated them, in the mines ; 
or, that they produced the phenomenon of explosive and de- 
stroying gas; Science has powerfully counteracted this early 
dftad of evil spirits, by the propagation of the knowledge of 
explosive gas, and of the different kinds of air that are 
noxious to breathe ; and still more, by jn'otccting the miner 
with the Safety Lamp. However imperfect may be our 
acquaintance with the nature of fermentation, yet the know- 
ledge which we have acquired concerning Nature’s laws, which 
are there at work, has destroyed many mysteries, and has been 
very advantageous to the purpose for which it is applied. On 
that account this knowledge has been almost necessarily 
received by distillers, brewers, &c., &tc., many of whom have 
only been induced to acquire some scientific knowledge, in 
the hopes of self-advantage : but besides the thought which 
this study induced, and which appears the principal object 
many different superstitious notions were at the same time 
also destroyed.*' I remember, in my childhood, some people 
who were distillers, and who had experienced many misfor- 
tunes in their business, attributed them to the power of 
witchcraft, and they even threw suspicion upon certain indi- 
viduals. In the present day, since we have become familiar, 
through science, with the laws of fermentation, and that we 
possess also comprehensive directions on the manner of pro- 
ceeding, which is rendered necessary by the occurrence of 
different circumstances, we shall in most cases escape such 
mischances, and where they happen, discover the reason 
of them. It was formerly belieyed that basilisks existed in 
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cellars which had been long closed : — they were invisible, but 
their look killed whoever it fell upon. Since it is become 
more generally known that fermentation is produced by a 
noxious air, whose wciglit causes it to accumulate in low 
places, we recognize the destructive agent and drive it away 
by means of fresh air. In our days the various applications 
of the steam engine to so many trades, in navigation, and in 
railway communication, lias led people in general, and parti- 
cularly men in business, to much reflection. The numerous 
other machines, which often perform the most skilful works, 
must have had an equal effect. The Electric Telegraph has 
attracted people’s attention, even in those countries where 
it is only known by name. These numerous discoveries, 
among other effects which they have accomplished, have 
brought man to the knowledge that the most wonderful things 
may be produced by using our reasoning faculties ; but these 
great undertakings have not alone contributed to the mental 
developemcnt of the human race ; there is hardly any branch 
of traffic which it has not seized upon, and roused to reflec- 
tion. This awakened spirit of reflection is nearly allied to 
the spirit of inquiry, which is developed by science, on which, 
from its beneficial results, we must lay peculiar stress in 
reference to the extirpation of superstition. 

Science is generally able to refute the superstitious ideas 
which are connected with nature, but more particularly those 
which rest upon a mistaken conception of an actual existing 
object : it stands, however, in a totally different relation to those 
objects which have no foundation in nature. The spirit of 
inquiry, awakened by science, and the method of inquiry will 
destroy the former, but the latter is always more difficult to 
extirpate. An instance of the false idea we have just men- 
tioned, is the supposed danger of thirteen people sitting at 
table. The remark that thirteen people were assembled at the 
Last Supper, does not give tlie least ground for the foundation 
of such an idea. Many a person refers to his own experience, 
but if he is asked what it was, it only consists in this, that after 
he had once sat at table where there were thirteen people, one 
of the guests died within the year. But what does this expe- 
rience intimate ? Even if it had occurred to him more than 
once, the spirit of investigation would not recognize it as a 
proof. It would say, that the single experience of one indi- 
vidual, in an of such importance, cannot be granted as 
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a proof; it is necessary to learn the experience of many people, 
after several years’ uninterrupted recorded proofs, of the 
number of guests at various tables in different societies, and 
the number of those who died during those years ; by that 
means a medium w'ould be gained, which would show that 
the more numerous the guests had been, the larger pro- 
portion of them would have died within a certain space of 
time. But he who truly comprehends the laws of nature 
will not require this decision, since he knows that the opinion 
under consideration does not at all coincide with nature’s laws. 
But I hear many a clever man, who is in other respects 
educated, say “ I will not exactly maintain that the fear of 
sitting thirteen at table is well founded, but my imagination 
is • so absorbed with this notion, that I may be allowed to 
retain this harmless error.” Whereas others remark, “ this is 
a very different thing ; wc must suffer this peculiarity in others, 
but should any one suffer it in himself.^” Would it not bo 
better to summon his irrational fear before the judgment- 
seat of his own sound reason, and to condemn it to death ? 
The error is trifling enough in itself ; but the power which is 
conceded to such a false notion, favours a pernicious dispo- 
sition of the mind. If wo discovered that we had a disease 
in our body, which wc were able to subdue, we should cer- 
tainly do so ; but is not every superstitious idea equally a 
disease of our minds ; and should wo not endeavour to subdue 
this ? What has been here said of a single case, may be 
easily applied to many others, We will not stop to go through 
them ; all that we could say of one more than another, woidd 
little increase the effect. The scattered remnants of super- 
stition will only gradually lose their power over the imagina- 
tion by means of the spirit of inquiry, for the constantly 
increasing application of science is even distributed over that 
which does not properly belong to her, but only comes in 
contact with her in h(^r various applications to human life. 
But this effect cannot be compared to that which is derived 
from a proper study of science. It developcs in the mind of 
man an entirely different inner world, not merely something^ 
which is simply received and stored up in the memory, but as 
a constantly renewing existence, in which he recognizes an 
all-comprehensive working of the eternally living reason. 
Here, therefore, no room is left for superstition to enter. 

Perhaps it will be now objected, that individual naturalists 
have not been entirely free from superstition. We may of 
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course, with justice reject every example which has no particular 
reference to the development of natural science ; for, although 
forming one whole, still it is subdivided into different parts, 
which could not be developed with equal rapidity. It is true, 
that all these subordinate parts of science, from the very 
beginning operated against superstition ; but for a long time 
this could only succeed in certain directions, whilst science in 
other parts continued to advance along with superstition. 
Astronomy, that department • of science which, when the 
human race had hardly emerged from infancy, dispelled so 
many superstitious ideas, was not able, for many centuries, 
to free itself from the follies of astrology ; indeed the adhe- 
rents of this folly were only able to throw it off entirely 
when Newton appeared, and the laws of the heavenly move- 
ments being all proved to be connected with one another, 
it was found impossible to combine them w'ith the supersti- 
tious notions'that formerly prevailed. The example of astro- 
nomy will suffice for the justification of similar objections, in 
relation to the other branches of science. It would be 
more injurious to our opinions, if examples could be brought 
forward of men who had acquired a great deal of knowledge 
in a highly developed branch of science, and yet were not 
free from superstition, I am uncertain whether such examples 
can be pointed out, but I believe it is possible. Perhaps its 
effect may be lessened by the remark, that human nature is 
apt to be inconsistent in the course of its ideas ; but in most 
cases, and perhaps in all, it will be found that no one can be 
superstitious in any department of which he has a profound 
knowledge, assuming that he is profoundly versed in this 
department. Yet it might happen, that even he who 
has acquired a considerable proficiency in a particular 
branch has worked it out in such a one-sided manner, that 
he cannot bring himself to believe that nature everywhere 
obeys as stringent laws, as in that particular province 
with which he is best acquainted. I, therefore, think it 
impossible, that any one in possession of our present know- 
ledge of astronomy could have the slightest tinge of super- 
stition with regard to the heavenly movements ; on the other 
hand I should not deny it as absolutely impossible, though I 
should consider it very doubtful, if I heard any one say, that 
an able astronomer fostered superstitious ideas upon subjects 
which were foreign to his sciences. Put perhaps I am wrong 
to admit bo unieasonable an objection. 
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8 . — The influence of Natural Science when opposed to 
Superstitmi, 

Wo liavo seen how science in the course of its development 
causes infidelity. We particularly dwelt on the consideration 
how ill those numerous instances where ideas and opinions 
have been refuted which w^e were accustomed to connect with 
the most sacred convictions of man, they have been frequently 
shaken and even destroyed by science. It is easy to perceive 
that science herself operates aj^ainst the doubt and the aiTO- 
gant rejection of profound truths, which she herself has 
unintentionally called forth; for while she is always con- 
tinuing to purify and explain knowledge, she will destroy 
many a false argument which originates in a less perfect 
knowledge; she refutes and rectifies her own? errors, exer- 
cising the spirit of investigation, and separating the true from 
the false ; and while she allows us to feel how easily w’c may 
err, she teaches us a salutary distrust of our own judgment. 

If we only intended to treat of the somewhat casual en- 
couragement which infidelity receives from science, our 
apology has already been given ; but science, from an effort 
peculiar to its nature, has awakened a dangerous idea among 
many people, which, if pursued in a one-sided manner, might 
lead to atheism, namely : — while she points out that all the 
operations of Nature are subject to laws, and that these laws 
are necessary, invariable, and eternal, she has caused many 
people to believe that this necessity, which pervades everything, 
is a blind necessity which, belonging also to Nature herself, 
precedes all reason, and should therefore be independent of 
it. This way of comprehending things pre-supposes inani- 
mate matter to be the foundation of all existence, which has 
been from eternity, and which possesses certain necessary 
properties : all that we denominate the spiritual, has been 
produced from its equally necessary mode of acting; and 
even our power of thinking is only the result of the pro- 
perties and movements of portions of matter. Every one 
feels how imsatisfactory is this way of comprehending things, 
and would dread the effects of science, if this were all it 
led to. « 

The best answer to this is the well-known truth that an 
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opposite idea has been held by most of the labourers in 
science, since they point out in Nature the most admirable 
f()undations for rational intentions, so that we are accustomed 
from the wise arrangements of Natiu’C to obtain a proof of its 
origin in all-powerful reason. This would suffice, if we only 
required a superficial apology ; but in that case, not to men- 
tion that we should leave the matter with that discontented 
feeling which is caused when two antitheses remain irrecon- 
ciled, wc should also leave an important accusation untouched. 
As science advances she always leads to a more perfect 
discovery of the laws of nature ; and at each step shews us 
their more intimate connection with one another, so that the 
necessity of all that happens becomes more and more evident. 
It may be objected on the other hand that the wisdom of the 
contrivance is likewise always more perfectly recognized; 
but the irrecoucilcd point of dispute faces us with still more 
urgept summons, in all its restlessness, doubts, and possibili- 
ties of infidelity. Wc will therefore bring forward the truths 
of science which may best explain the matter. 

Without regarding what wc learn from science relating to 
the designs of Nature, and to the wisdom revealed in the attain- 
ment of these designs, we are led, by observing the com- 
plete necessity of the laws of Nature, to the conviction that 
Nature must be a contrivance of Reason. Science namely 
represents the laws of Nature to be laws of Reason, which 
however, our reason, restrained within various limits, would 
not have discovered without the assistance of Nature ; but with 
this assistance, actually finds it out. The result of all our 
observations^on the laws of Nature is, that they altogether 
form an enoless unity of Reason. The necessity is there, 
but it appears as a necessity of Reason. But if it w'ore still 
objected, that this necessity of Reason is also a necessity of 
Nature, and that our whole spiritual being is her work, and 
that therefore it must confonn with Nature, we should then 
be able to answer, that this neither can nor should be denied ; 
but that it is no objection, because necessity ceases to be a 
blind fatality, if it is recognized as a necessity of Reason 
in that sense of the word, where it not only indicates what 
must necessarily be admitted by our reason, but that it is 
conformable and necessary to that reason from which all the 
laws of Nature spring. But this answer will not be suffi- 
cient so long as people consider matter to be the foundation 
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of everything in Nature, and not merely as a part of her 
essence. It is one of the earliest, we may say, the original 
prejudices of the human race to seek for the simple and the 
invariable as such in the material : certainly a very little re- 
flection was necessary to shew that all bodies are perishable ; 
but then we only regarded mattpr. It is true, in all our ex- 
perience, it seems imperishable; but let it be observed, it 
is not the various and dissimilar materials, but that ponderable 
something occupying space, which is common to all matter ; 
in other words, the matter which is universal in all bodies. 
According to the earliest system, matter was supposed to con- 
sist of extremely small bodies, of unequal size and form, but of 
extreme hardness: this idea certainly found a ready acceptance 
in science, but it docs not belong to it; we have indeed no 
knowledge of matter but from its acting power, and from the 
laws of Nature, by means of which it operates. If we investi- 
gate tlio peculiarities to which matter is subject in each individual 
body, we perceive that these peculiarities rest upon laws of 
Nature, by which laws the efiects are produced. Our investi- 
gation is indeed arrested before certain materials, which, for 
the present, we must consider simple elements ; but science 
leaves no doubt that this is a mere passing idea. We may 
perhaps hit on some peculiar materials, which may be really 
acknowledged as the fuiidamentnl elements of matter, but 
even then our only power of distinguishing them, is by the laws 
of their action. In short, matter is not an inanimate exist- 
ence, but an expression of activity, by which all the pervading 
laws of Nature arc determined and restrained. The principle 
of action and the order in existence are not, therefore, two 
distinct objects, but one living, constantly creatihg, and regu- 
lating totality of Kcason, an eternal living Reason, which is, 
God!*‘ 

But does not all this necessity exclude the idea of design 
and wisdom ? By no means, if yve only remember the im- 
mense distance which exists between infinitely perfect wisdom, 
and that of all finite beings. Even in the exercise of human 
reason, whether on a machine, on the government of a state, 
or on a scientific work, we shall always find a more perfect 
harmony in the parts, the justcr and purer are our concej)- 
tions of the primary idea. We often discover agreements 

* The whole of this paragraph should be compared with the conver- 
tation entitled the Spiritual in the Material. 
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which only owe their origin to the consistent application 
of the primary idea, as if different dispositions had been 
formed for their production, although they really spring 
from the peculiar harmony of reason; but every individual 
expression of reason, that is to say unlimited reason, is a 
result of the peculiar nature of reason, and therefore is at 
once the means and the end. We can only exemplify this 
imperfectly by instances, though at the same time, these are 
not entirely useless, if the meaning is properly appropriated 
and applied. As a mental experiment, let us imagine that 
everything we know concerning the form of a sphere was 
still unknown, and tliat an artist endeavoured to discover a 
form that should appear alike on all sides, that should balance 
itself if placed upon a horizontiil surface, should have a sur- 
face which would inclose a greater space than any other 
form of the same size : what an extraordinary depth and 
variety of thought it would require ! But he, on the other hand, 
who starts from the principle of this form, viz. that of a space 
whose surface is everywhere equally distant from a centre, 
will find far more beautiful and remarkable properties from 
the necessary development of this idea, while a mere endea- 
vour after this end, without a previous knowledge, would 
cither never be successful or only by a circuitous means. Let 
us now turn to Nature herself ; but let us only bear in mind 
in the idea of the universe, that precaution by which, in the 
endless variety of existing beings and life, one object is never 
allowed to interfere with another; how can we conceive a wiser 
design, than the distribution of the w^hole mass of the universe 
into innumerable habitable spheres, each possessing its pecu- 
liar days and i^asons, containing degrees of heat, density, &c. 
&c. ? How could we imagine anything better than the arrange- 
ment, by which a large proportion of these spheres derive light 
and heat from one sun, and whose periodical days and seasons 
are determined by the revolution of each round its own 
axis, and by their several orbits around the sun? But 
all these and many other designs connected with it, are 
the necessary result of those laws, by which the parts of 
matter, and motion, and attraction are directed. Viewed 
in a finite light, the end and the means are separate ; in the 
reality and as a whole, they are one. If we now turn our 
attention to our own world, we see the most beneficent 
arrangement, such as the alternation of days and seasons. 
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produced from the comprehensive and necessary laws of 
Nature. If, on the one hand, we regard the beneficial effects 
which are produced by the movement of the sea, by the ebb 
and flow of the tide, we must, on the other hand, recognize 
that they necessarily spring from the same general laws. If 
we bestow praises on the vicissitudes and equalization of heat, 
which are caused by various currents of air across different 
tracts of country, we shall again discover that they are con- 
sequences of the general laws in connection with the expan- 
sive power of heat. Let us now enlarge the idea from these 
examples to its utmost extent, we shall then see that the belief 
in the ends which Nature has in view, does not exclude 
necessity; and, again, necessity does not exclude these ends; 
but as the poet says, — “ The means and end embrace each 
other in reason.” 

'I'hus true science excludes infidelity as well as superstition. 
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The essential Unity of Intelligence throughout the Universe, 

The first chapter contains the substance of an address I delivered at tlie 
Scientific Meeting at Kiel in 1846, and which I shortly afterwards added 
in German to the report of the meetings of the Assembly. Although this 
treatise first appeared in the German language, it was nevertheless origi- 
nally Danish, and I had already communicated it verbally to many Danish 
auditors in 1845, at a meeting of the Society for the diffusion of Njitural 
Science. The present pa})er however is not a mere reprint of the above- 
mentioned repor^ ; it has received many improvements, and has been much 
extende'd. The succeeding chapters were written very lately. 

The object for which I request your attention, namely, an 
enquiry into the essential unity of the Understanding* Faculty 
throughout the universe, does not at first appear to belong to 
natural science ; but on a nearer view, we perceive that it 
ought to be associated with it. Nature is not only material, 
it is pervaded and governed by the soul, as is expressed by 
the eternal harmony of her laws ; our body is clearly one of 
the objects of natural science, yet it contains all the organs 
of our understanding. Science has taught us much about 
the organs of our senses, and is continually making farther 
advances in this direction ; but she does not rest within these 
limits, she j)enetrates into the structure and arrangements of 
the nervous system, and still has the task before her, of en- 
quiring into the connection between these organs and our 
faculties ; — a problem which science has hitherto but little 
contributed to solve, though she has given us some important 
hints, and towards which her efforts are continually turned. 
We shall feel how important this enquiry is to our whole 
investigation, if we consider how an imperfection in the organ 
of the understanding confuses a man’s comprehension of the 
world, and indeed all his ideas of human and divine objects. 

While it is proved by Science that the laws by which our 
earth and all its inhabitants are guided, arc also adapted to 
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other planets, her enquiries extend to the inhabitants of the 
whole universe. Many of the learned reject these enquiries 
with scorn, because they cannot be proved with mathemati- 
cal certainty ; but when we consider the insecurity of the 
early steps in every branch of science, and that if Ave despised 
the first beginnings, we should never reach perfection, it 
seems to me that it would be of use to the cause of science, 
that we should try our powers in researches of this kind, 
only endeavouring to keep as near as possible to that which 
has been already proved, and distinguishing between the 
uncertain and the certain. 

This enquiry may have the appearance of soaring into the 
region of metaphysics, but it will be shown in the sequel that 
it remains within the bounds of Natural Science, and does 
not attempt to discover the origin of all knowledge. The 
philosopher may regard this inquiry in the same light as he 
would those of the physiologist on the organs of sense ; the 
efforts of the naturalist in the promotion of his own science 
at the same time prepares experimental matter for the use of 
the philosopher. 

I hope that when I assert this essential unity of the under- 
standing faculty throughout the universe, that no more will 
be understood by this than is Avarranted by the expression ; 
and that it may be distinctly seen that unity of essence does 
not exclude the greatest variety in the forms of existence. 
We need only look round our oAvn inhabited planet, and Ave 
shall discover most striking examples of the unity of essence 
amidst the greatest variety. What different forms, for in- 
stance, exist in the organs of breathing among different 
classes of animals! [lungs, gills, tracheae.] Hoav different 
again are the organs of motion ! [arms, fore-feet, Avings, fins.] 
Equally dissimilar are the organs of hearing, so strikingly 
exemplified in the Mammalia and fishes, that only an ex- 
perienced observer can detect the same intention and an 
essential resemblance in the means supplied by nature. It is 
Mrdly necessary to mention that there must be an infinitely 
greater variety on the other planets ; indeed, there possibly 
may exist mediums of understanding there, which we arc 
ignorant of here. 

I must apologise for one more warning. In the following 
pages, I am going to proi’C in some detail, that the laws of 
diature hold good throughout the universe. This universality 
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has been presupposed by all who have entered on physical 
researches, and assuredly with justice ; for in the connection 
and results of their discoveries, this is sufficiently proved. 
It is not these enquirers that I here endeavour to convince ; 
I rather beg their indulgence ; but I address those, of whom 
there arc many, whose contemplation of nature has not per^ 
fectly convinced them of this truth. I also perceive that I 
might have included this, and the rest of my communication, 
in very few words ; but I thought it better to approach the 
subject by a more explanatory discourse. 

I shall present my ideas in the form of examples ; but I 
shall endeavour so to select them, that general conclusions 
may be easily derived from particular instances. We will 
first turn our attention to the laws of motion, and convince 
ourselves that these primary laws arc such as are required by 
our po^ver of understanding, so far as it rightly comprehends 
itself: on the other hand, that these laws, independently of 
us, are obeyed by nature. 

We know that the straight line is the simplest ; we see 
this at once when we consider it in a mental point of view ; 
as whether we imagine a straight line in our minds, or des- 
cribe it visibly to our senses, it is always associated with one 
uniform unalterable idea. This is more clearly developed 
and proved by mathematics. Let us now further consider 
that a simple force must produce a simple motion, and we 
then perceive that this must necessarily be the firat law of 
motion, namely, that every simple im])ulse must produce a 
rectilinear motion ; and behold nature has constantly obeyed 
this law, long before man discovered it. It is a necessary 
law of reason, that what is without will is incapable in 
itself of determining upon any change, and therefore that no 
motion can either be accelerated or diminished, or even change 
its direction, without the intervention of new effects : in other 
words that every simple motion must have a uniform velocity 
and be in one direction. Tliis is so manifest to the reason, 
that we can scarcely believe that it is only during the last 
century that it has been clearly developed. But in pursuance 
of this law% there is a further consequence, namely, that each 
confstantly operating force every moment receives a fresh 
impulse of motion equal to that imptirted at the beginning, 
and that the velocity thus produced must increase uniformly, 
so that the velocity acquired at any time must stand in pro- 
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portion to the time elapsed since the first moment. This 
simple truth, viewed on mathematical principles, led to the 
discovery of many laws w’hich were hitherto concealed from 
experience ; but which, now that inquiry had been started, 
readily yielded to its researches. 

By the application of these truths, we arrived at the 
knowledge that every curvilinear motion is the result of 
compound forces, and not of simple ones. That all active 
forces which diverge from one point, operate in planes which 
have a given relation to the squares of the distances ; that 
their power therefore must stand in every point in an inverse 
pro])ortion to these squares, is a very simple demand of 
reason, but has been only recently acknowledged. 

If we cannot prove satisfactorily to our minds that uni- 
versal attraction is a law of reason, it nevertheless is a fact 
whose incontrovertible truth must be acknowledged by reason, 
and w'hich has received a far higher application from the 
operation of the law of the inverted squares of distances. 
By the further application of all this knowledge, the laws of 
central motion were discovered ; and in reference to those 
movements by which all bodies in conformity with the laws 
of universal attraction are urged towards a central point, it 
has been proved that the paths described must be of the form 
known by the name of conic sections : thus we are convinced 
when by experience, an orbit is discovered, that it must 
be produced by a force which follows this same law. All 
these researches, therefore, prove that the movements of the 
planets are governed by the same laws as those of a projected 
body on the surface of our globe. 

I cannot be expected now to develop all the proofs of 
what I have just communicated ; such an undertaking would 
not only require a scries of discourses, but would be super- 
fluous ; as every one who has studied these subjects knows 
that the truths to which I have alluded with such brevity 
have been acquired by the uninterrupted efforts of profound 
thinkers during nearly three centuries. I may tlicrefore 
consider this great scientific fact as generally acknowledged, 
namely, that those laws which have been discovered by the 
efforts of the mind when matured by experience, axe valid for 
all the movements of the heavenly bodies. 

Let us now endeavour to apply this to our present purpose, 
and to show that the universal validity of these laws, recog- 
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nized by reason, also compels us to adopt the idea of the 
essential similarity of the understanding faculty throughout 
the universe. 

In our endeavours to gain general ideas, I fear we may fail 
in distinctness ; and we will therefore now turn our attention 
to some one planet, and we shall soon see that the particular 
features which we there notice may easily be comprehended 
under general known laws. We will make an imaginary 
experiment, and suppose ourselves placed on the planet 
Jupiter. We will watch the transition of days and nights, and 
experience the various seasons as on our own planet, only with 
the difference of the durations and other proportions. These 
changes arise there, as here, from the rotation of the planet on 
its axis, and from its orbitual motion round the sun ; both 
these movements are produced by the same simple laws which 
we have discovered on our own globe, and applied to the 
universe. Wc^ shall there likewise see moons which obey 
the sairfc laws as our moon, and we shall also be able to com- 
prehend those phenomena by the same powers of the under- 
standing as exist on our planet. Let us now suppose another 
creature placed in our position, differently constituted in every 
respect, but possessing the same consciousness of natural 
impressions. Such a being might differ from us in the form 
and mode of his perception ; but so far as the harmonious 
laws of nature are rightly appreciated, his understanding 
faculty must agree with these laws, and conseq^uently with 
our powers of thought. If his understanding did not accord 
^vitll the laws of nature, it could then neither be guided by 
reason nor truth, but would be irrational and false ; an idea 
which is as irreconcileable witli our conception of the under- 
standing, as the gift of sight would be with blindness ; and 
which we therefore dismiss at the first glance, but will after- 
wards more thoroughly refute it. If we attempt to reverse 
the case, and begin to doubt whether we had perhaps com- 
prehended things wrongly, while the inhabitants of other 
planets were correct ; or that they are equally mistaken, 
though in a different manner; we reply that the prophetical 
nature of the mechanism of the heavens gives us confidence ; 
for we learn from it to foretell the most various events in the 
heavens with the utmost exactitude and security. Putting 
aside the numerous predictions of the eclipses of the sun and 
nioon, and the particular positions which the planets should 



96 


ALIr EXISTENCE A DOMINION OF EEASON, 


occupy at certain fixed periods, — ^predictions, eacli of which 
would astonish us if we were not so accustomed to witness 
them, — we will only call to mind that after the short period 
of four years during which observations had been made on 
Uranus (a planet discovered by Sir William Ilerschel in 
1781,) it was calculated that it required eighty-four years to 
complete its course, and what is still more remarkable, that 
Gauss, from the observations of a few days, accurately calcu- 
lated the orbit of Ceres, and that her position was actually 
found by the result of his calculations ; that Le Verrier, from 
the apparent irregularities in the movements of Uranus, dis- 
covered the orbit of an unknown planet, whose position he 
determined on a particular day. Every one acquainted with 
the subject knows I have only mentioned here but very few of 
the triumphs of astronomy, merely to call attention to the 
subject. The number of exactly determined and fulfilled 
predictions is beyond calculation. They must spring from 
elementary truths of unquestionable authority ; and an opposite 
opinion could not accord with natural phenomena, and con- 
sequently must bo untrue. 

Let us again turn our thoughts to the inhabitants of Jupiter. 
We now perceive that neither the course of the sun, the 
moon, nor the stars, nor indeed that of the whole universe, 
can be calculated by different laws from those which we 
acknowledge; that consequently they cannot comprehend 
their movenmnts in a different manner from ourselves. The 
same laws which they have discovered in the study of the 
heavens, they will find again on the surface of their planet ; from 
the agreement between the actual movements of J upiter's moon 
with those previously calculated from the laws of nature, it 
follows with mathematical precision, that the laws of gravity 
are the same in those planets as in our own ; as, for instance, 
here all bodies fall with equal velocity in a vacuum, so it must 
likewise be there, only allowing for a different measurement 
of space. It necessarily follows that the projectile movements 
there, as here, describe curved lines in w hich the same laws are 
displayed, and it is equally certain that the laws of circular 
motion must be the same there as here. It is true w^c cannot 
support all these conclusions by facts derived from observa- 
tion, as we are able to do in relation to the heavenly move- 
ments, but this is not requisite, as they are only necessary 
consequences of already ascertained truths. Yet it may not 
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be superfluous to verify it by a fact drawn from experience. 
We And that the form of Jupiter has been produced by the same 
laws as those which govern our earth; wc know, indeed, that the 
last approaches the form of a perfect sphere, but still deviates 
fi-om it to a certain degree, as towards the equator it is some- 
what larger in circumference : wc know that this deviation 
arises from the rotation of the earth on its axis, which causes 
every portion to be carried round in circles, in which the 
centrifugal force of the parts has a definite relation to their 
distances from the axis. When, therefore, wc arc acquainted 
witli the circumference of the earth as well as its diameter, and 
the period of its rotation on its axis, wc are able to calculate 
the distance which the centrifugal force every second would 
carry each individual part away from the centre, and we find 
that at the equator it amounts to 1 -289th part of that motion 
■which the attraction of gravitation towards the centre endea- 
vours to impart to it. It would surpass my limits now to 
mention all the additional considerations which have caused 
tlie earth to assume its present form ; it is sufficient to know 
that all who are conversant with the subject have agreed in 
tile essential points of the calculations they have hitherto 
severally arrived at, and that this again has been confirmed 
in all essential particulars, by measurements. The same cal- 
culi itions may be applied to the other planets, — for instance, to 
Jupiter. This planet has a far greater diameter, a swifter 
rotation, and the gravity on its surface cxcecd||f;hat of our 
earth. From all this we can calculate its deviation from the 
spherical form, and find that this deviation is far more con- 
siderable than on our earth. The form of Jupiter is deter- 
mined by astronomical measurements of its axis, and by its 
diameter at the equator, to be in exact conformity to what 
had been previously fixed by calculation. From the researches 
on our own planet it is proved, that its density must increase 
towards the centre ; and we learn by calculation that it is 
the same with Jupiter. We thus perceive that the natural 
laws existing on the earth are made visible to us on the 
surface and in the substance of Jupiter. 

The inhabitants of that planet therefore, as is the case on 
our own globe, may apply their understanding faculty with as 
much effect on what most nearly surrounds them, as on the 
movements of the heavenly bodies. This similarity by no 
means excludes great differences ; thus, for example, we may 

H 
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calculate that the weight or gravity on the surface of Jupiter 
is two and a half times greater than it is on our earth ; that 
the rfipidity of descent in falling bodies in various parts uf 
this planet, presents greater inequalities than it does with us ; 
and that its density is far less than that of our globe. But all 
these differences have been produced by the same laws. 

Should the inhabitant of Jupiter be able to comprehend 
all these relative conditions exhibited by Nature, he must, 
indeed, be acquainted with her laws. He may, possibly, 
have a clearer, a more vivid, and a more comprehensive know- 
ledge of them than we possess, or, on the other hand, a far 
weaker ; but, as far as he recognizes these laws, the real 
nature of his understanding must be similar to our own. A 
straight line must to him, equally appear a simple motion ; and 
a curved line, on the other hand, the product of more than 
one force ; the same mathematical progression must (’equally 
give him the idea of uniform accelerated velocity ; to him the 
relation between Abscissa; and Ordinates in curved lines is the 
same as with us, as for example, in the ellipse, which is the 
primitive form tif planetary motion, or in the parabola, which 
bodies describe when thrown in an oblique direction. But to 
comprehend these relative conditions, we are conscious that 
there must be an exercise of reason in connection with the 
])crccptions of the senses. If differently constituted beings 
comprehend these same truths, they equally require the 
employmci]0)f their reasoning powers ; and as they are beings 
with senses, this comprehension must not only rest on the 
operation of the outward, but also of the inner senses : in 
short, every comprehension of the laws of Natm’e is an 
exercise of reason on a sensational basis. You will meet 
with a sufficient number of examples in the sequel which wull 
make this more distinct; I will now only dwell a few 
moments on the dissimilarities which may occur united to 
these similarities. 

I know that many will be inclined to reproach me wuth 
alluding to the possibility of such dissimilarities ; and on thfit 
account I will meet the doubt at once, though I will after- 
wards treat the matter with greater detail. The similarity 
which I have placed in the mathematical comprehension of 
the subject would not be destroyed, even if the inhabitant of 
Jupiter had a power of calculation, which so far surpassed 
oims, that he could as easily comprehend and calculate sums 
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of ten figures as we do those of two; or if by a single effort of 
mind, he could master a series, which would give us infinite 
difficulty to comprehend; or, in an equally rapid manner, if 
he should be able to comprehend all the relations in a conic 
section, as easily as we perceive the similarity of all the radii 
of a circle; still the conditions of the mind would be the 
same. You will easily perceive that all this may be applied 
to thinking, which is quite apart from mathematics. 

All we have said of the planet Jupiter may be applied 
with equal force to the other planets, though some of them 
may present a less perfect, others a more complicated 
re])j’esentation. 

Our considerations have hitherto kept within the limits of 
the Solar System, w’c must now extend our view beyond it. 
We are taught by our researches that the laws w^o have 
mentioned reach beyond this system, and the presupposition 
of their universality daily receives greater confirmation ; but 
if it is true that they arc throughout the universe pre* 
seiited to the comprehension of self-conscious beings, it 
necessarily follows that this faculty must in its nature be 
everywhere the same. 

Let us select another example no less striking and universal 
in its operations ; the laws and effects of light. Nature and 
thought again meet here in the most perfect agreement; 
thought matured by experience now anticipates the pheno- 
mena ^ye have to expect, now resolves th|,t which was 
unforeseen, into comprehensive terms. In the visible operation 
of light yvG again encounter the straight line. All which 
experience teaches of the effects of light at different distances, 
of the magnitude and form of the shadow of reflected light, may 
be deduced from the acknowledged laws of reason, and arc 
all necessary consequences of reason. The same holds good 
of the refraction of light, its solution into colours, its polariza- 
tion, interference, &c., if wc only look further and consider 
that obscurities still remain which must be dispelled, but 
which do not prevent us fi:om recognizing with certainty the 
essential and reasonable connection of existing laws. It is 
easy to believe that the laws of light, as well as those of 
motion and attraction, operate throughout the Universe. The 
light which we receive from the sun, the planets, and the 
fixed stars, is of a similar nature to that which is produced on 
our globe; it is refracted and reflected and collected into 
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images by our perspective glasses and reflecting telescopes, in 
the same way as the light which proceeds from terrestrial 
objects. The greater proportion of that which we wish to 
prove rests on an endless number of experiences connected 
with the subject, which will be clearly understood by all who 
know the principle of our optical instruments. Our experi- 
ments on light equally prove this in a different manner. We 
produce the same chemical results from terrestrial light as 
from the light of the sun or other heavenly bodies, and 
develop colours from it according to the same laws, thus 
exhibiting in a more visible manner that identity which 
optical instruments have already taught. We polarize all 
light in the same manner, whether it be terrestrial or pro- 
ceeding from the heavenly bodies. From Astronomy we 
derive that great fact demonstrated from the aberration of 
light, that from whatever part of the universe light proceeds, 
it has always equal velocity. We must add to dhis that the 
phenomena of light which wo observe on those planets which 
arc provided with moons, for instance, the shadows that are 
thrown by each moon on its presiding planet, or that these 
cast on their moons, always obey the acknowledged laws of 
nature. 

The relative conditions of light, therefore, as much as tliosc 
of motion, prove that there arc no limits in the immeasurable 
range of the universe, beyond which the laws required by 
our reason would be invalid. 

This is a good opportunity to offer some examples of the 
great difierenccs which may exist together with the essential 
Unity. We already know from the creatures on our globe 
the wonderful variety in the mechanism of the eye ; how 
different it is in the mammalia, the tribe of fishes, or in the 
insect world. And how much greater must be the difference 
between the visual organs of other worlds compared to that 
on our planet ! On the other hand it is scarcely probable 
that any conscious beings exist, to whom light does not convey 
some knowledge of distant objects. 

We may learn from the theory of light, that great varieties 
may possibly exist in the sense of sight. It shows us, namely, 
that light is produced by vibrations in aether. W e only receive 
actual impressions of light when the breadth of these waves 
of aether are between the 300 and 175 millionth part of a line, 
and but little impression jfrom such as arc below, or above 
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this proportion. Those waves of aither, which are too slow 
for our sense of sight — that is, those waves which arc of 
a greater breadth — produce a sensation of heat ; the quicker 
ones manifest themselves by chemical effects. There may be 
visual organs w'hich ai'e only adapted to receive those slower 
vibrations, or again, others only fitted for quicker ones, or 
even some for all that we are susceptible of, along with many 
others. This possibility is not an abstract notion, but firmly 
based on the nature of existing matter ; for wc know that the 
rays which do not affect our sense of sight, arc yet reflected 
and refracted, in obedience to the same laws as those which 
are visible to us, and that thc)^ therefore arc also capable of 
producing pictures. Those rays which are distinguished by 
chemical effects, it is well known, present very beautiful 
images of things. 

As the impressions of colour arc produced in us by vibra- 
tions in the cethcr, of unequal velocity, so colour may be 
exhibited to other beings in a different manner again ; but in 
spite of this dissimilarity, there will still exist considerable 
agreement, and the dissimilar velocities of the vibrations will 
produce as many dissimilar impressions, within those limits 
which arc set to the inw^ard perfection of the senses. The 
faculty of perceiving colours may, however, be greater in 
other creatures than in ourselves. Among the colours which 
we perceive by our senses, red is produced by those tremu- 
lous motions of the mther which are slowest, and violet 
colour by the quickest ; but the former, as we have already 
said, are not twice as quick as the latter. The utmost rela- 
tive velocity in vibrations of colour on our globe, even to the 
most susceptible eye, arc between one and two. Wc arc 
much in the same situation \vith regard to colours, as one 
whose sense of sound could only grasp the compass of a single 
octave w^ould be in relation to tones. A creature whose 
visual organs embraced as many octaves of light, as wo do of 
tones, would be endovred with a perception, and with sensa- 
tions which are denied to us. 

A dissimilar susceptibility for the reception of dissimilar 
d^'grees of light, must also produce the greatest differences. 
We will again turn our thoughts to Jupiter. This planet 
receives five- and- twenty times less light on every square inch 
than our planet does. The light thrown upon objects may 
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be still further diminished by a duller atmosphere. It is, 
therefore, most probable that its inhabitants, in order to distin- 
guish surrounding objects, may possess a more acute perception 
of light than ourselves. But this greater susceptibility also 
accompanies them in their contemplation of the heavens. 
Inasmuch as their atmos])here is not very much less trans- 
parent than ours, the stars will appear far richer and more 
brilliant to them ; they will therefore learn more from their 
observations, and consequently will gain much more easily a 
comprehensive knowledge of the universe. From the rapid 
rotation of this planet, nearly twice as quick as that of our 
earth, they receive an impression of the apparent revolution of 
the heavens, in quicker succession, which must also influence 
the am])ression itself. Wo can indeed conceive that the 
quick interchange of day and night may be united with a 
corresponding variety of activity and repose, and^this again be 
accompanied by a quicker and more vivid susceptibility, as 
well as a more rapid disappearance of impressions. To this 
may be added, that the inhabitant of Jupiter has a better 
view of the structure of the universe, by the far larger orbit 
of his planet ; and he is also able more easily to make those 
calculations which are requisite to determine the distances of 
the fixed stars. 

It is of course, understood, that I have have merely men- 
tioned possible, or probable circumstances, which are only 
necessary under certain conditions. It is evident that other 
conditions may exist ; for instance, a greater or less perfec- 
tion of those parts, w^hich in the inhabitants of other planets 
might correspond with our nervous system. My present 
object "was only to show how the greatest differences may 
exist with unity of nature. 

I will only say a few words on the sense of sound. All 
vibrations of a certain velocity, in bodies of sufficient density, 
affect our organs of hearing, yet the vibrations of atmos- 
l)heric bodies, it is ascertained, are most perfectly adapted to 
call forth in us the most varied and most definite sensations 
of sound. Vibrations must exist on all the planets ; but it 
depends on the organization of their inhabitants to determine 
the rapidity of the vibrations which shall excite sensations 
leading to the recognition of the sun’ounding world. 

I have hitherto only offered examples, which, in a compre- 
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hensive sense of the term, may be called mechanical ; we 
shall be asked for chemical examples, for which pui’pose, how- 
ever, the word must be understood in a still wider sense ; we 
will now endeavour to give some of this description. It 
must be acknowledged that chemical laws are as much laws 
of reason as are tlie mechanical. This assertion cannot indeed 
be so fully borne out in respect to the former, as to the latter. 
It is an important fact in the history of science, that (*hemis- 
try was developed at a much later period than mechanics ; 
the knowledge of heat, electricity, and magnetism, and even 
of the combination and decomposition of matter, during the 
sixteenth century, was but very slight ; chiefly gathered from 
the isolated facts of experience, while to the investigator into 
the laws of nature, their harmony was but faintly and at 
intervals disclosed; but their depembmee on n^ason has 
become more and more clear with the increase of our know- 
ledge^ 1 well know that I have represented as the result of 
history, that which to the reflecting mind is self-evident, 
but it is not sufficient that this truth should be granted ; it 
must be brought prominently forward, that the inward per- 
ception of it may be complete. 

How gradually and widely the discovery has spread 
of the unity of the laws of nature in the phenomena 
of heat ; and how perfectly the dictates of reason are 
obeyed in the radiation of heat, as well as in light! 
Our knowledge of electricity made but slow progress 
during the seventeenth and beginning of the eigiiteenth 
centuries ; but since Benjamin Franklin discovered the fun- 
damental law, namely, that the two different electricities are 
to be viewed as universally distributed active forces, and 
magnitudes of an opposite character, we perceive . how one 
discovery springs from another. Reason could now derive 
many smaller truths from one distinct and definite truth, and 
point to them in nature. The discovery of the volta’f’ bat- 
tery, suggested indeed by galvanism, was yet, in another 
point of view, the result of this theory ; and how many effects 
produced by this battery were subsequently discovered, by 
means of reflection, guided by experience. It had scarcely 
been proved that the voltaic battery could decompose water 
into its primary elements, than the most beautiful discoveries 
on the effects of electric chemistry followed for a succession 
of years, and still continue. The researches into magnetism 
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made a similar step in advance during the seventeenth and 
eighteenth centuries, and afterwards became connected with 
the discovery of electro-magnetism. Every one knows that 
this discovery had been long demanded by rf thoughtful con. 
sideration of nature ; but that when it really arrived, it was 
found far more comprehensive than was before expected. 
Whether the new law of circulation may be referred to the 
electric stream or the magnet, or whether, by further dis- 
coveries, to a simpler law, it became a guide to new conclu- 
sions wdiich were confirmed by experience. 

In the course of the same century, chemistry advanced by 
the constantly combined influence of thought and experience. 
At first, indeed, the laws which were diseovered were con- 
siderably clouded by error, which even in a more advanced 
state of learning is unavoidable; but the newdy discovered 
laws were always more and more freed from this mist, and 
stood forth as a necessity of reason. In our 6wn times we 
already sec the dawnings of mathematical law's in the com- 
bination of matter and the connection of forms with the con- 
stituent parts ; I say the dawn, not because the discoveries 
made here are more subject to doubt than many other 
branches of human knowledge, but because it is evident that 
W’hat we now see, is only the morning dawn of that w'hich is 
to be expected in the future. 

It is of the greatest importance to enforce on our minds, 
that the discoveries of this century have proved the unity of 
all those elfects which ^^Q have just mentioned. This unity 
cannot indeed be so perfectly represented as the unity in the 
law's of motion, but it has still been so much confirmed and 
cleared up by the discoveries of our century, that it can no 
longer be doubted. Added to this w'C already see numerous 
indications of a future, in wdiich the chemical and mecha- 
nical laws of nature will be more intimately united. 

In short, the natural laws of chemistry, as w'cll as those of 
mechanics, are law's of Kcason, and both are so intimately 
connected, that they must be viewed as a unity of llcason. 
The question now is, wdiether chemical as w'cll as mechanical 
laws prevail throughout the universe ? Kcason demands it, 
but this w'ill not satisfy us ; w'e must, therefore, submit the 
whole case to mental contemplation. 

We began by endeavouring to prove, that the general 
properties of matter arc everyw'here the same. Extension 
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and form wo see in the heavenly bodies; connection and 
divisibility cannot indeed be actually perceived in distant 
planets, but it will be presently shown thiit we are com- 
pelled to acknoVlcdf^e them by other properties. It is 
nK)st important to remember, that weight or gravity is 
one of the fundamcndal properties of matter. It is recog- 
nized as the phenomenon of universal attraction, but it will 
be usctul to our purpose to give it a closer examination. 
It is proved by mechanical science, that if it W'cre possible 
lor all th(^ planets to be brought to an equal distance from the 
sun, wutliout regarding the inequality of their masses, they 
would fall towards the sun with equal velocity, and that 
the moon is subject to the same law with respect to her 
jnesidiiig planet. This is as certain as the laws of Kepler, 
and tlie primuplc of mechanics. We accordingly see that 
same law, of the ec^ual velocity of falling bodies, w hich wc 
have recognized on our own earth, hold good, though in dif- 
ferent proj)ortions, in the tendency there is to fall to\vards the 
sun, and of moons to fall towards their planets ; but we do 
not cvc'ii rest here, for, on further enquiry, we perceive that 
the Same law oj^erates among all the heavenly bodies. 

Tliat w’hicli has been called impenetrability, and w^hich is 
really a result of the force of extension, proceeds from the 
attraction which we have already alluded to, which exists on, 
and in, all the planets ; for without some resisting power the 
force of attraction would compress all parts towards one 
point. We may express this also in another manner. Every 
part of a planet must, in consequence of the gravity of other 
parts, not only bear the pressure of the overlying, but also 
the side-pressure of the surrounding parts, all which is alone 
possible by the so-called power of imj)cnctrability. Wherever 
the forces of attraction and extension exist, there must also 
b(^ connection, and if this connection is not insuperable, 
wdiicli is hardly possible, there must also exist separation of 
the parts, consequently divisibility. 

Besides this, the planets exhibit the similarity of their 
matter to the earth, by their capability of reflecting light; for 
without this similarity they could not have that nc-^essary 
effect on the waves of aether which produces light, so as to 
cause reflection. But even the self-illuniiiiating planets could 
not create waves in the aether without this property : even 
supposing we admit a different theory of light, a mechanical 
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force would still be wanting to emit it ; for even the theorj^ 
of Newton requires this force, to hurl out the particles of 
light with immeasurable velocity. 

The power of motion, which is reckoned among the general 
properties of matter, is displayed throughout the system of 
worlds in which all is motion. Inertia, which is only the 
absence of will in the inanimate, is exhibited through the 
whole universe in our numerous predictions of the move- 
ments of the heavens, which are verified in their fulfilment. 

We may now pass on to qualities and effects, whose univer- 
sality we are apt to neglect, although we partly recognise it, 
in important predictions. 

That the laws of heat are not confined' to our globe has 
been long and justly believed, which is confirmed by the 
knowledge of the present day. Those rays of heat which 
proceed from the sun, follow exactly the same laws as the 
rays of heat belonging to our earth. It is also- now acknow- 
ledged that heat and light differ only in the difierent degrees 
of velocity in their ictlier-vibrations, and that it is possible 
for the rays of light to pass into rays of heat. As radiation 
must be considered as the basis of heat, we must admit that 
the laws of heat prevail throughout the universe. With us 
the solid, the fluid, and the aeriform state of bodies, all 
depend on degrees of heat ; if, therefore, matter is every- 
where tlie same, these circumstances will also exist every- 
wdiere under similar conditions. 

We see here an ample confirmation of the assertion so 
long maintained, that tlie planets, not only with regard to 
light, but also in reference to heat, have the same distribution 
on their surface, of days and seasons, as exists on our globe. 
Particular causes will of course produce an exception to this 
distribution, as, for instance, Saturn's ring. 

Let us consider further, that our experiments have showm, 
that bodies may become electric and magnetic by friction, by 
contact between dissimilar substances, or by variations in 
heat ; and we can scarcely doubt that the same effects, in 
conformity wuth similar laws, arc at work in other planets, 
and that it is the same with the productions of heat and of 
light, of magnetism through electricity, and again of electri- 
city through magnetism. 

All this must also apply to chemical effects, in the more 
limited acceptation of the term ; to the combination and ana- 
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lysis of inattor. By means of electricity we can , proiliice tlic 
most various internal changes, and why should not a power- 
ful stream of electricity, which converts a body here into dust 
and vapour, do the same on other planets ? IMust not the 
electric stream, there as here, dissolve the union of antago- 
nistic materials, and must not its force, when so directed, 
preserve tlie chemical divisions of quantities ? 

A distinguished chemist, and an excellent experimentalist, 
not many years ago, w'as led to a supposition by sonic difficult 
researches connected wdth his science, which was oj)poscd to 
the universality of one of the great laws of nature ; namely, 
that the masses of dilferent substances wffiich have equal 
weights on our globe, did not possess it on other ])lancts ; 
which in other words means, that the law of attraction \vas 
not universal. As a true experimentalist, liowever, he tested 
this idea, and weighed those bodies which had raised this 
doubt in his iilind, at different and stated hours of the day 
and night, so that if the sun did not attract this matter in 
equal proportion to the earth, there must be an inequality in 
their, weight ; but after weighing tlieiu most carefully, he 
found no dilference. It was thus proved, that a relative con- 
dition which is intimately connected w ith the study of the 
inner nature of bodies, has unalterably asserted its universality 
in chemistry. Innumerable messengers from the region of 
space have in a remarkable manner made known to us the 
resemblance in the nature of matter both of the interior and 
exterior of our earth, and have even pointed to a similarity 
wdiich enters more into jjartieulars than w e could have learnt 
from any other source, — I allude to meteoric stones, 'riiough 
their composition may undergo new combinations on entering 
our atmosphere, yet their general agreement with the bodies 
on our earth is very striking, both w ith regard to the ele- 
mentary parts, the combination, and the crystals proceeding 
from it. 

Thus there exist everywhere the same materials, the same 
forces, the same laws ; and these laws are founded on reason, 
and consequently can only be acknowdedged by reasonable 
beings. 

We have still to consider a most important side of the 
question: the similar manner of development of all the 
planets, and wdiat we may thence derive for our present 
object. We know that the earth was in a fluid state before 
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it became solid. Among the proofs of this truth, there is one 
which may be applied to all the other planets, namely, the 
variation of our globe from its spherical form, which we have 
already noticed on other grounds. It is indeed an acknow- 
ledged truth, that the forces which have produced this 
deviation from the spherical fonn in the earth, could only have 
effected this while the planet was in its fluid state. Now as 
this deviation also exists in other planets, so far as wo have 
been able to determine their form and rotatory movement, 
and as the relative condition of the different diameters in each 
of these planets, are such' as arc demanded by the natural laws 
with which we are acquainted ; it is proved that the other 
planets must also have been, at one time, fluid. 

If we are now thoroughly convinced that everything in 
material existence is produced from similar particles of 
matter, and by the same forces, and in obedience to the same 
laws, we must also allow that the planets have ' been formed 
according to the same laws as our earth. This we know, 
however, that they have developed themselves during im- 
measurable periods of time, in a series of transformations, 
which has also influenced the vegetable and animal creation 
of those periods. This develoj)ment began with the lower 
forms, and advanced by gradual steps to higher, till at length 
in the most recent periods a creature was produced, in which 
self-conscious knowledge w'as revealed. We must therefore 
allow a similar mode of development in the other planets. 
There may be many Avhich have not yet attained such a degree 
of development as our globe, or again other far higher beings 
may have been created ; but everywhere the creatures en- 
dowed with reason arc the productions of nature in the same 
sense as ourselves, that is, their understanding is bound up 
with the organs of their body ; therefore the nature of their 
understanding cannot be fundamentally different from our 
own, but must obey the same laws. 1 now only speak of 
an undeniable fact with respect to man, without encroaching 
on those profound researches, as to the manner in which the 
Spiritual is connected with the Material. That I may avoid 
the mere appearance of Materialism, I must direct your 
attention to the conciliatory principle, that the same nature 
from which man springs, must also be recognized as the pro- 
duce of the eternal creative Spirit ; and that accordingly the 
divine origin of our soul cannot be denied, by granting the 
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rights of Nature. In other words, the eonception of Ihc 
universe is incomplete, if not comprehended as a constant 
and continuous work of the eternally creating Sj)irit. The 
creative portion of this conception is the Spiritual; the 
Material is the produce of the creative, and would cease, if it 
were possible for the work of production to cease. As a pro- 
duct of Nature, the Spiritual in man must in this sense 
contain the laws of Nature, although they arc only brought 
into consciousness by natural phenomena ; while surrounding 
nature without human aid must operate in accordance with 
man’s faculty of understanding, although this understanding 
faculty may in general, only after several thousand years, 
attain an insight into the pervading harmony of existence. 
It is easy to perceive that the grounds which lead us to this 
conviction are also everywhere valid. Tliroughout the uni- 
verse there are beings endowed with the faculty of under- 
standing that ,tliey may be able to catch some sparks of the 
divine light : and God reveals himself to these beings through 
the surrounding universe, and rouses their slumbering reason 
by that llcason which reigns through the sensible world; nay, 
he gives them a deeper insight into material existence, the more 
their own minds arc awakened ; and thus they find themselves 
placed in a ceaseless and living development, which, after 
having reached a certain point, removes them farther and 
farther from the idea that the foundation of Being is that 
which is palpable, and which leads them to acknowledge and 
view themselves, their spirits and bodies, as parts of one 
eternal organism of Ileason. 

Thus do the truths of Natural Science continually approach 
nearer those of Religion, so that at last both must be united 
in the most intimate connection.^' 


The Fundamental Similarity of the Laws of Beauty in the 
Universe, 

If the essential unity of the active forces of existence, as 
well as those of intelligence throughout the Universe is 

* It will not escape notice that I here repeat many truths which I have 
mentioned in other portions of this work; but as they are each time 
presented in a different connection with the remaining portion, and could 
not be omitted without injuring the remainder as a whole, I hope these, 
and a few other repetitions may be pardoned. 
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proved, it follows that a like essential unity must prevail both 
in the sense of the Beautiful, and in the conscience ; but this 
will not be so easily acquiesced in, without entering into more 
detail. We will begin therefore with the sense of the 
Beautiful. 

It has been already shown by what we have said, that the 
same fundamental forces and laws prevail in other planets as 
in our own ; that the living beings of other planets are pro- 
duced by the same forces and laws as those on our globe ; 
that they arc endowed with a thinking faculty of the same 
nature as ours, though probably very different in power and 
clearness ; that they must possess sensational faculties, by 
means of which they are enabled to apprehend material 
effects, and not only have these faculties organs of external 
sense, but also an inward capability to receive and ])reservc 
those impressions, which have come through the senses ; in 
short, an inner sense. Added to this, there is, the po>ver to 
apprehend those impressions, which by the vibration of ex- 
ternal bodies are produced on the frame of the self-conscious 
being, and also the powder to obtain knowledge of the outer 
world by the vibrations of the sether. The first of these pro- 
positions is indeed necesvsarily followed by the remainder, but 
they have been fully explained in the preceding pages. 

If we contemplate the feeling for the Beautiful, as it is 
revealed to the rational inhabitants of our planet, we find that 
its essence consists in this, that our inner sense is so formed 
according to the laws of reason in the rest of existence, that 
it is satisfied with whatever bears the stamp of reason; 
although this enjoyment does not necessarily imply any 
consciousness of this reas#i. This truth is demonstrated in 
our former dialogue “ The Fountain but to those who 
desire a more ample explanation, I refer them to my paper 
‘‘ Two Chapters on the Study of the Beautiful in Nature.”"'^ 
The same law must exist for the thinking and sensational 
beings of all the other planets. This truth requires no actual 
proof, though indeed a closer examination, to be accepted. It 
has been shown in the first part of this paper, that the inha- 
bitants of other planets must comprehend the laws of motion 
in every essential point as we do ; among other things, as has 
been already pointed out in the figure of the moon’s orbit, 
which was predetermined by the truths of mathematics ; they 
must also recognize in the circle, the ellipse, the parabola, &c., 
• Published in German. Hamburgh, 1845. 
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the same laws of reason as we see in them ; and as they arc 
beings with senses, and have been produced in time and 
space, and therefore ai*e under the influence of things in time 
and space, they must interpret those figures produced by the 
mathematical laws of thought in a similar manner as w-e 
understand them. All figures in harmony with the laws of 
nature may be view’ed as mathematical, so that the term 
mathematical is superfluous, and need only be used to direct 
attention to those figures which are most generally treated on 
mathematical principles. The sense of form must thus have 
a similarity of nature in all the planets; it must be every- 
where in harmony with reason, it can therefore only find 
satisfaction in what is reasonable, and come into collision with 
all that is unreasonable. Let us imagine a perfect circle 
drawn beside a rough attempt to describe the same figure, and 
we can have no difliculty in perceiving that the mind which is 
better pleased or equally satisfied with the last as much as with 
the first figure, cannot be moulded according to the laws of 
reason. The same might be repeated in the delineation of 
every other figm’e; this single example points to many others. 
Symmetry is one of the most comprehensive forms of beauty 
to the inhabitants of the earth, but it is founded on one of the 
principal features of thought, the unity of opposites; w^c 
cannot therefore imagine that the beings of other planets 
shoidd not find beauty in symmetry, because in all these the 
sense of the beautiful must be in harmony with reason. The 
human form on our globe expresses the highest form of beauty 
which can exist among earthly creatures ; though the pure 
expression of the idea is somewhat obscured by the peculiar 
development in each individualiman, and besides, frequently 
by a strong mixture of accidental circumstances ; but where 
this idea is approached with an exalted view, or where it has 
been seized and represented by the artist, we then see before 
us the highest form of beauty which the material world can 
afford, [see p. 24.] On each of the other planets the being in 
whom reason has most completely developed itself, wdll pro- 
duce an impression closely allied to this. We need scarcely 
mention that the form in which this idea may be expressed 
on other planets must not only depend on the force and 
completeness, but also on the material conditions in which the 
creature has been formed. 

Here on earth light bestows a feeling of joy which is 
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grounded in the nature of things ; to comprehend this, we 
must consider that light as well as heat is produced- by tether 
vibrations. In whatever manner we may view the difierences 
between them, it is still certain tiiat those effects of nature 
which produce light may be lessened so as to produce heat, 
nnd that those which engender heat, may be increased to the 
creation of light. We shall not err if we admit that light is 
produced by quicker, and heat by slower aether- vibrations, 
even though we have not mentioned all the differences that 
exist between them ; but the condition of bodies essentially 
rests on heat. Their expansion or contraction, and the reci- 
procal mobility of their parts arc determined by their amount 
of heat ; we may indeed in a certain sense say that they are 
inseparable from the condition of heat; even the forms which 
they assume depend on the reciprocal action of heat upon 
them. Let us suppose that all bodies gradually lost their 
heat, they would contract more and more, and at the same 
time grow harder, and would become internally torpid; in 
fact, they would in time die away and vanish. It is true that 
it has been ordered by the original plan of existence, that this 
cannot happen ; but on the other hand it is no less certain 
that inward action and life depend on heat. Now light is the 
great source of heat in our (hiily apprehension of nature, and 
is more clearly manifested to us in existence, and by that 
almost unknowm inward connection which we have here 
brought forward. Man requires no scientific research to feel 
the connection between Light and Life, since Liglit itself is 
indeed quickening in its actual effects. It seems to influence 
everything, but it acts most sensibly on the nerves of sight, 
on which it operates with 8||ph immediate force, that through 
the visual organs it alone conducts the most comprehensive 
perception of external nature to our inward consciousness. 
Light is the great proclaiming power of the world. This is 
so true that nothing is better known ; but because it is so 
continually present, there exists but an imperfect and slum- 
bering knowledge of it among most people, so that to enable 
us to comprehend the source of its enjoyment we must bo 
reminded of it ; the true enjoyment of light, eveiy one must 
have learnt by his own experience, if at all conscious of what 
passes within him. 

All we have here said relating to the inhabitants of earth 
must equally apply to the inhabitants of other planets. 
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Light acts throughout the world, and on all Iwdies. Wc have 
shown that its operations follow the same laws throughout 
the universe. lie must have but a very small feeling for 
Nature, who does not at once feel convinced of the truth, that 
wherever there arc alternations of day and night, and of light 
and shade, that all living creatures must have a perception of 
light ; indeed, wc must carry out this idea stiU farther, for 
since the effect of light is universal, and one planet transmits 
light to another, the living being upon this planet must 
neccsvsarily have a perception of light, and the being endowed 
with self-consciousness receives a revelation of another world. 
Let their organs of sense, even their whole material frame, be 
entirely different from ours, still if we grant them to be 
created in harmony with the laws of Reason, which we have 
found prevailing throughout nature, so far as our knowledge 
has reached ; then their enjoyment of light, and their sense 
for the Reauttful in the visible creation, must obey the same 
laws as with us. To give still greater force to this idea by a 
more enlarged view, we will turn our attention to that impres- 
sion which the contemplation of the stars must equally make 
on the inhabitant of another planet, as on ourselves. As his 
sense of sight under similar conditions receives similar effects, 
even so the heavens must be a vault to him, as our heavens 
appear to us ; it must seem to him, as to us, a dark ground on 
which the lights of heaven shine. The surface of his planet, 
with all that is trifling or impure on it, must vanish in dark- 
ness beneath his nightly sky ; while, on the other hand, he 
receives numerous and clear impressions of light from distant 
worlds. Ilis thoughts must be led away, far from his daily 
occupations, and bo so enlargedithat he conceives a great 
image of existence, which becomes richer and more vivid, the 
deeper he penetrates into Nature. 

We have already observed that on every planet vibrations 
are produced by the reciprocal action of bodies, of the same 
kind as those by which sound is generated with us; that 
living bodies arc not excluded from participating in these 
vibrations, and that as certainly as they arc conscious of what 
passes within them, they must be aftccted by them. We may 
besides add, that the laws by which vibrations arc regulated 
are so entirely the result of a natural state of things, that they 
must prevail everywhere. All the lesser vibrations of a 
similar stretched musical string must last as long on other 

I 
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planets as on our own ; the increased velocity in the vibrations 
of difierent strings must be in proportion to the increase in 
the square roots of the extending forces, or in the diminution 
in the length of their diameter ; wherever vibratory motion 
is given to a flat surface covered with dust, the same figure 
will be described in every part of the universe as with us ; and 
it will likewise be everywhere the case, that the masses of air 
which arc inclosed in a pipe, arc not brought with the same 
ease into every possible kind of vibratory motion, but that by 
means of external action each mass of air is enabled only to 
give those particular vibrations, which are not opposed to the 
reaction from within. In short, all outward conditions of the 
effects of sound exist on other planets as on ours ; they act on 
living bodies wdiich are subject to the universal and funda- 
mental laws of Nature ; and these, if we grant that they arc 
conscious of the harmonious changes which exist around them, 
must be very differently impressed from those who do not 
perceive how the dependence on the law is sustained. Well, 
are we not forced to acknowledge that the primary law’s of 
sound everywhere exist ? 

I touch but briefly on the study of the universality of the 
laws of the Beautiful, partly because the matter vicw'ed in its 
present connection does not require any great detail ; ])artly 
also, because the nature of the subject docs not afford any 
very complete application of our method of inquiry. 


The essential Principles of Morality the same throughout the 

Universe, 

♦ 

To exemplify this I will again begin with the consideration 
of what passes on our own planet. I shall be obliged to 
allude to much that is well known, and even the connection 
W'hich I intend here to exhibit, cannot be new ; I must, how- 
ever, express it as I comprehend it, otherwise that which I 
have to say would be misunderstood. 

It has been already explained in the earlier divisions of 
this book, how the contemplation of Nature when founded on 
reasonable grounds proves that all existence is an everlasting, 
perpetual, active work of the Eternal and Living Reason, 
which, when viewed in its Self-consciousness and Personality, 
we name God. We must therefore distinctly remember that 
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the human race is a part of this whole, and that every single 
man as one of tlic race becomes a part of the great Unity of 
existence ; in order that we may place ourselves upon that point 
of view from which the ideas and feelings relating to right, 
duty, virtue, piety, and all that is connected with them ap])ear 
in harmony with the rest of Nature. What wc learn in refer- 
ence to man may be applied, in the most essential points, to all 
reasonable beings in the universe, namely, we infer that as our 
inquiry into the laws of unconscious Nature began wdtli objects 
on our own globe, and by degrees advanced to the knowledge 
of those natural laws which embrace all the objects in existence 
w'hich are without volition ; so we commence in a similar 
manner with an inquiry into the natural laws of the voluntary 
and thinking being, which stand forth still more prominently 
as laws of Ileason, than those belonging to inanimate Nature. 

When we have expressed the groat truths, that Natural 
and Divine operations arc one, and that the laws of natui*c 
arc Divine thoughts, wc mtiy without fear of misinterpreta- 
tion be allowed to describe the same object sometimes as 
natural and sometimes as divine, selecting whichever of these 
expressions is most suitable to the object in question. In 
this 'we do not de'sdate from usual custom— for instance, wc 
sometimes call the spiritual capacities of a man natural 
abilities, or the gifts of nature, or sometimes a talent en- 
trusted by God — ^l)ut 'svliilc wc here affirm, with more than 
usual force, the spiritual cssenee of material nature, the justi- 
hcation of the tendencies wdiicli stand opposed to this consi- 
deration, is brought so much the more vividly to our con- 
sciousness. 

In accordance with this we say that man is born with those 
natural capacities which make him a reasonable creature. 
We may therefore say, man is bom for reason, for justice, 
for the recognition of a God ; but all this exists only in tliosc 
capacities which are developed into self-consciousness by 
reciprocal influence with the rest of existence. Inasmuch as 
this is the case with each individual man, so it is with the 
human race. We only intend here to point out their develop- 
ment as it relates to our consciousness of a God, and our 
consciousness of duty ; developments which partly follow one 
another, but more frequently take difPerent directions, till at 
a certain point they flow together, and form one. 

So long as the human race remains at the earliest point of 

I 2 
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mental development, where inquiring Thought has not yet 
testified its presence, it is natural for the spirit to imagine 
something in the external world allied to itself, and hence 
Heaven and Earth, in the childhood of the human race, 
become peopled with thinking, feeling, and willing beings. 
Already therefore, the knowledge of a God, which exists in 
human nature, begins to appear ; though it is yet but a germ, 
which must develop itself in co-operation with the other 
forces of the world ; without those it would be choked by the 
weeds which grow along with it. 

Intercourse with our fellow-creatures is natural to the 
human race ; indeed, we may almost say that it is part of the 
nature of a reasonable, sensational being to be a social 
animal. While he both receives impressions and reinflucnces 
other beings of his own kind, a feeling is awakened of the 
essential similarity between his own nature and that of those 
with whom he communicates. A complete series of different 
degrees of development must indeed be passed through before 
this feeling can attain its full signification ; let us, however, 
consider how this development leads to the ideas of morality. 
For a long time the growth of mutual love suffered continual 
interruptions, from the fear which one man entertained of 
another, and the violence resulting from it ; meanwhile man- 
kind at large from time to time either mutually assist or 
injure each other, and thus there is awakened some con- 
ception of good and bad intention, of right and of MTong, I 
However dim these conceptions may have been, still they 
were the starting points of a series of progressive move- 
ments in successive races, which cannot be overlooked. 
After the existence of long periods of barbarity, in which the 
social feelings came into contact with the various demands of 
selfish interests, they attained in one country or another such 
strength that men combined for mutual help and defence. 
At this point the idea was called forth, of a certain law and 
order necessary to their confederation, whose maintenance was 
requisite for the common benefit. In the progress of that 
confederation this consciousness is still further developed ; the 
thought of virtue and duty becomes more and more appa- 
rent. Let us not meanwhile forget, now or afterwards, that 
all these external and internal causes are the operations of 
the same Eternal and Living Reason by which all is created 
and sustained. We therefore must confess that this develop- 
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mcnt, when viewed merely in a one-sided material light, seems 
to be a contradiction to our spiritual nature, but that it really 
obeys the Almighty and Omnipresent Divine will. 

We should have a false conception of the development of 
the human race, if we thought that all men equally contri- 
bute to it. There have been some highly-gifted men to whom 
these ideas first became clear, and who thus were able to 
express them to the multitude. Such men are generally 
far advanced beyond the rest in many other respects ; they 
know how to impart many useful truths, for instance the 
future positions of the heavenly bodies and the course of the 
seasons ; they are therefore looked upon as intimate with 
those spirits which are believed to dwell in all natural objects, 
in other words they are regarded as the friends of the gods ; 
they are admired and obeyed. These men, however, have a 
deep conviction that what they know and impart to others 
is far from being exclusively the result of their own labours, 
for their minds have been wakened from without by those 
natural objects which they have observed and on which they 
have refiected ; and, even their inner mental capacity, by 
which they have worked out these external impressions, they 
must regard as a gift of nature and of the gods. They feel 
themselves as it were inspired, and without deception pro- 
claim themselves the chosen of the gods. In this simple 
faith there indeed exists a truth, which in later times has 
been often overlooked ; it is the divine agency and govern- 
ment in man and nature, which has obtained a living, though 
not perhaps a clearly defined, consciousness in their minds. 
I need hardly say that the human race continues in this way 
to develop its moral conceptions as well as its knowdedge of 
nature from century to century, and from thousands to thou- 
sjinds of years, and that these ideas and this knowledge arc 
unfolded in obedience to necessary laws of existence by the 
reasonable works of Nature, namely, by the human race in 
constant reciprocation with nature and with each other. 

Tliis mental growth of the human race is associated with 
tlie first idea of a God, but, as in the former case, this is 
at first of very slow growth. The 'worship of nature for 
a long period predominated; but, by degrees, in propor- 
tion as the moral ideas of man were developed, they wxre 
transferred to their gods. To prove that the heathen divini- 
ties were merely natural gods, it has been stated that 
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many immoral qualities were attributed to them ; but this 
must not conceal the true relation there existed between 
them. Men bestowed the same moral qualities on their gods, 
as they themselves displayed ; and this they did, it is evident, 
to each deity, according to their different conceptions respect- 
ing the powers of nature he might wield. We must not 
forget, when considering this subject, that the original myths 
were formed at a period when there was a very imperfect 
3 lotion of morality, and when license, rapacity, and cruelty 
were by no means excluded ; as man was, so were the gods 
who were created by him, in conformity to his rude poeti- 
cal notions. This original character still remained with the 
gods, in a subsequent and more polished period, during 
which, nevertheless, some poetical idi‘as were added ; but at 
length there came a period when, from the progress of civili- 
:«ation, the gods were in direct opposition to the natural as 
well as moral conceptions of the age. At first the gods of 
ancient days were only rejected by the enlightened, but after- 
wards by the multitude. This manner of proceeding naturally 
varied with different people ; but the principal features were 
the same in all. We cannot indeed speak with the same 
knowledge of the period which preceded Zoroaster and Con- 
fucius, as pf that which preceded Soci*ates ; yet we cannot 
doubt that there was a great similarity in the course of 
events. 

Natural Science had a groat influence on the more advanced 
conceptions of the recognition of a God, by banishing from 
the rank of free agents those natural objects which had been 
formerly worshipped, and submitting them to the laws of 
nature ; for when the Ciar of the Sun-god rolls on without his 
guidance, the belief in his existence disappears : and so it is 
with the ]Moon-goddess, when her silvery light, far from the 
woods and meadows on which she sometimes pours her 
radiance, wanders without her guidance : indeed, all the gods 
will be driven from their mountain thrones, wherever these 
laws are properly acknowledged. 

In the development of the human race there arc certain 
turning points where the mind of man may be said to have 
attained a new and a higher station ; but the most immediate 
effects of this success are not without important losses to 
the succeeding period. While old and rooted errors arc 
dispelled, great truths which are connected w'ith them arc 
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almost always, in the arrogance of victory, likewise over- 
thrown, and among the childishly ignorant iniiltitude wlio 
have adopted the new opinions, not from conviction but on 
the word of others, and without any clear connection of ideas, 
there arises an insecurity of feeling with regard to all intel- 
lectual questions ; the former ideas of the physical universe 
are all broken up, and there is a period of license which 
throws back a ])eople or whole nations, into a depth of error 
and darkness, from which they are only able after many cen- 
tmdes to disentangle themselves. 

These revolutions however, should not hinder us from 
seeing how Keason and Light con(]uer in the end ; every 
endeavour to trace the connection of one thing with another, 
and to C(unprehend the laws of existence, contributes its part 
to lead the human race to the recognition of a God even 
where this was not intended, indcHid when such an endeavour 
had an opposite end in view. All the paths of thought lead 
at length to a more complete com])rehension of the great 
unity of ideas; although often at first loading away from this, 
the efforts nevertheless of a multitude of thinkers must be 
finally guided towards the true centre ; for reflection destroys 
its own mistaken tciuhjncies. 

We will force our way to this central point that we may 
seek in what the unity of all our endeavours consists, in order 
to find a principle for the lessons of duty and virtue. How 
well known ar(j such principles as the following : Advance 
towards ])erfection, Promote the general good, Follow thoscj 
maxims which can rise to general laws, ike. We need not 
name them all, which would at any rate be a wearisome task ; 
it is enough to mention that which is generally applicable, 
and wc shall then find, that whichever maxim wc may select 
for the object of our reflection, although it may be a principle 
which every reasonable being would be forced to reject at 
once, it is sure to have a final tendency to regulate our lives 
according to Reason. None of these principles contain the 
whole essence of Virtue ; but they have still contributed to 
guide those into the path of reason, who comprehended and 
obeyed them : for one wise maxim of life which is firmly 
adhered to, compels us, if we do not fall into frequent con- 
tradictions, to follow all the maxims of reason so far as wc 
can perceive their connection with that principle whence wo 
commenced. Even the precept, “ Promote your own happi- 
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ness,” M’liicli in its direct acceptation is both despicable and 
opposed to reason, will yet require us to lead a life in har- 
mony with reason, if we remember that intellectual pleasure 
must be included, to form happiness ; however, wt must allow 
that this precept is peculiarly subject to be wrongly applied. If 
the notion of happiness is completely comprehended in con- 
nection wuth the happiness of the whole nation, it then leads 
to a correct representation of our moral relations 'when 
viewed on one side. We must, namely, take into considera- 
tion that man, even when he is led aw ay by his passions, and 
forgets his reasonable nature, cannot entirely dissi])ate the 
influence wdiich the reasonable connection of the w'orld must 
have on him ; the evil that he does, and even the evil that he 
thinks, brings him in opposition wdth his own nature, and Avith 
the whole of existence, however much he may endeavour to 
hide it from himself. Whatever is sin, in a religious sense, 
is folly, in a true perception of the world. He then who is 
thoroughly convinced of an eternal reason in existence, wdll 
find that happiness is one with virtue and piety. It is true 
that it is often very difficult to be practically convinced of 
this truth, in the face of strong opposing impressfons w hich 
“we meet at every turn, so that the better persuasion is often 
forced to submit ; but this wx'akuess of the human race can- 
not prevent us seeing in that conviction a powerful support to 
virtue. 

With respect to most other moral systems, that wdiich 
is most clearly perceptible in them is the requirement that 
human life should be guided by reason, not index'd accord- 
ing to that of any single individual, but bv eternal reason. 
It is not merely our lives that must be regulated by it, 
but all our inner being must yield to this reason, and rise 
along wdth it; man must feel that he possesses his true spring 
of life, ■when he appropriates to himself eternal reason ; other- 
wise his wdiole life remains but a broken, iri’atioiial, miser- 
able existence. Everything which appeals to our virtuous 
and upright feelings, naturally leads us to a divine life, that 
is, to religion. 

This manner of thinking is at once strengthened by the 
conviction which arises from the knowledge of natural science. 
This teaches us that the material world, which before we con- 
sidered as acting in opposition to reasonable existence, is 
most cntii’ely incorporated into it ; so that the operations of 
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nature proceed in obedience to a reason which is entirely 
independent of us, but which nevertheless is the same reason 
which we should endeavour by means of our free will to 
realize. We thus know that our life, both inwardly and out- 
wardly, continually grows in more perfect accordance with 
the whole of existence, the more it is guided by divine reason. 

But how can we reconcile this doctrine of the obedience of 
the material world to the commands of reason with that 
incontestable truth, that we are frequently inclined to deviate 
from virtue by our own material nature, and by the impres- 
sions of external nature ? This truth cannot be d('nied, but 
it must be viewed in connexion with another equally incon- 
testable truth, namely, that our own uncontrolled thoughts 
equally lead us to be in contradiction with virtue. We see, 
therefore, that this touches on the lot of finite beings, to which 
indeed we are unavoidably subject, though in no single in- 
stance without responsibility. It is the same here as in our 
endeavours to make use of external nature, especially when 
these arc somewhat complicated; wc seldom succeed in so 
arranging everything in what we undertake that the suitability 
or relation of some particular parts to the external world does 
not interfere with the attainment of the highest perfection; 
but it no less frequently happens that there are mistakes in 
our thoughts and projects, which cause such imperfections. 
We therefore see this in the intellectual as much as in the 
moral world; and that the cause of our errors is not to be 
found in the material nor in the mental faculty as such, but 
that its origin dwells in our finite natures. 

Is there no opposition betAveen God and the world ? Yes ; 
the Infinite is a reality equally Avith the Finite. Yv^c could 
imagine a man Avho lived entirely Avith God, setting aside the 
consideration in AA^hich he must hold the life of other indepen- 
dent beings, the difiercnce to him betAveen God and the Avorld 
Avould then have ceased ; but no one cAX'r reaches such an ideal : 
tliis much only wc may say, the more a man strives after this 
ideal, the more frequently Avill he be permitted, in sacred 
moments, to destroy this opposition within him ; while in his 
mental perception he realizes the immediate operation of God 
in that Avhich is called the world. It therefore folloAvs, that 
the less a man liA^es Avith God in this Avorld, so much the 
stronger to him will be the opposition between God and the 
world : yet it must not be forgotten, that even he who strives 
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most earnestly to dwell with God in this life, must yet alway s 
view the world, in a certain sense, as in the greatest opposi- 
tion to God; inasmuch as he distinguishes, by the term 
“ world, ” all that in the finite, which separates free agents 
from Deity ; a form of speech which the better deserves to 
be retained, since it possesses the right of old and sacred 
usage. 

But while we have represented existence as a kingdom of 
reason, avc arc again met by a doubt in the question: How is 
this rcconcileable with that freedom of will which permits 
evil, and consequently irrationality? This must surely have 
an influence on the course of events in the world! Before wc 
undertake to answer this question, we must remember that 
this is the principal difficulty in all our attempts to compre- 
hend the government of the world, and of which the Christian 
Church gives us the strongest example. The purpose of our 
present enquiry does not oblige us to answer all the questions 
which may be raised with respect to free will ; but only so far 
as will explain to us how reason may rule on a comprehensive 
scale, associated with individual freedom of action ; and thi.s 
we will now attempt to do. 

So far as man thinlis, he is free. His freedom grows with 
thought, and without it, he is subject to the laws of unconscious 
nature. Man is never an entirely free agent, or a complete 
slave to nature ; he floats between the two extremes, though 
in very unc(iual proximity to the one or the other condition. 
Free activity of thought is only in a certain sense with- 
drawn from the laws of nature, which are indeed one witli 
the laws of existence. It iniglit appear that the freedom of 
the individual was opposed to the dominion of universal law; 
but this appearance vanishes at a nearer view of the case. It 
is indeed evident that actions are performed under the guid- 
ance of free will, which are not only blameablc, but also in 
their immediate effects contradict what would otherwise 
follow from the universal law of reason. It might thus seem, 
that from the manner in which finite creatures abused their 
free will, God was obliged to perform arbitrary actions ; 
actions which lie beyond the eternal order of reason ; but wc 
must at the same time consider that as what is contrary to 
reason in thought, is sure at last to destroy itself, even though 
it may have claimed a semblance of truth for many ages ; so 
also all that is contrary to reason in the remaining portion 
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of our free agency, will destroy itself. Thought, in conformity 
with its nature, must act according to Nature’s eternal laws ; 
so that its irrational flights are in opposition to its fundamental 
essence ; and in this there is an attempt to weaken the power 
of evil in the Avill itself. Besides this, by the wisdom of the 
whole of existence with which man is in constant and reci- 
procal communication, he is required to regulate his thoughts 
in harmony with this wisdom, so that the conclusions of om- 
free will, though not absolutely perfect, may be in a general 
manner intermingled wuth the reasonable harmony of the 
whole : but so far as the effects of evil disturb the arrange- 
ments of reason, they produce counter’ effects, which in the 
end destroy the evil. All this follows naturally; but it 
requires some explanation; wo will therefore begin with an 
example. 

Let us imagine a man possessed with a blamcable thirst for 
power. This ♦quality is not essentially worse than any other 
natural disposition : it generally possesses the capability of 
nding and guiding, and consequently of co-operating with 
reason ; but it is alsv> inclined to enforce its own will, and to 
com'pel others to obedience, and it frequently degenerates so 
flir as to endeavour to obtain this, if it is not withheld by 
reason. A harmless love of powxr may indeed be opposed 
by the self-will, the prejudices, or the selfishness of some, 
but is also supported in its eftbrts to forward the reasonable, 
by the clearer insight and the goodwill of others; evil is 
promoted by the servile spirit of many, and even receives 
assistance from those who expect to be rewarded, when they 
submit to be tools tp the will of the ambitious ; it not only 
meets with opposition from all the malicious hindrances it 
has itself opposed to virtue, but also from an inward sense of 
right and spirit of independence in mankind. A strong love 
of power, if not sufficiently controlled, is sure to commit 
much error along with the good that it performs, but it is 
easy to perceive that the forces w^hich assist good actions are 
in conformity with reason, and cannot, consequently, contain 
anything which must of necessity be destroyed by time; 
whereas the forces which assist evil actions are opposed to 
reason, and therefore arc in mutual contradiction both with 
one another and with all other existing objects. A vigorous 
power of ruling is a centre of strength, from which proceed 
various effects, which arc more entirely subordinate to the 
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ruling spirit tlie nearer they approach it in time and space ; 
but depart from it and submit to foreign influences the 
farther they arc removed from the centre of action. It is of 
course understood that these decisions are only the most 
general and prominent features, and that there must be many 
apparent exceptions, for which it would be difficult to account, 
but much will be cleared up if we divide our general example 
into some smaller branches. One of the strongest expres- 
sions of the thirst for power, is well known to be the desire 
of conquest : it will not diminish the force of those principles 
which we now wish to bring forward if we acknowledge that 
a thirst for power is not the only motive for conquest, but 
that a desire for honour also operates with many other 
influences. The conqueror will not easily accomplish much 
if he docs not meet with a slackness and remissness in other 
countries which requires rousing and regulating forces, and 
this the spirit of conquest brings along with 'it. It is true 
that more or less confusion and destruction accompanies the 
new order of things, but the operations of freedom here 
resemble those of nature, as in spite of all dissimilarities they 
must equally work in accordance with the fundamental laws 
of existence ; if the conquest degenerates into a long oppres- 
sion, the very pressure and injustice of the deed rouses an 
energy which is requisite to thi-ow off the yoke, and then the 
people come out renovated and refreshed from the struggle. 
<Jr the predominating power may not encounter a corre- 
sponding opposition, and then the victors form a new people 
in the land, who adopt the most serviceable part of the 
older forces of the country. The useful forces which the 
victor has roused, both among his own people and in the 
conquered nation, and the good laws and ordinances which 
he introduces, will long endure ; while that which is pre- 
judicial to the world will sink beneath all the opposing 
forces which it must awaken. We must, however, bear in 
mind, that centuries form but short periods in the history of 
the human raCe. 

Despotism, it is well known, almost always accompanies a 
thirst for conquest, but it may exist independently; it 
flourishes only where the mental faculties of the nation in 
general are cither not sufficiently developed, or are weakened 
by false training. In the latter case, despotism may last a 
long time ; but if the people themselves have not sufficient 
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energy to overcome the oppression, foreign powers will 
accomplish it sooner or later. 

Before I proceed, I must remove one objection, which, 
viewed from a finite ground, is insurmountable, but w'hicli 
loses all its weight when seen from a point whence the whole 
question may be surveyed at once. Looking only on the 
finite view, we may argue, w'hat docs it avail the in- 
numerable beings who suffer perhaps both mentally and 
bodily, possibly during life, that the misfortunes which 
oppress them here will be explained in a higher order of 
things ? This objection is an old one, and so is the answer, 
but the argument is repeated whenever any one endeavours 
to exhibit the reasonable order of human affairs, and on that 
account the answer must also be repeated each time, and 
especially because every time it becomes more obvious. Above 
all things, w^e must remember the present explanation docs 
not pretend to, offer any additional proof of that agreement of 
existence with our conceptions of perfection, which is partly 
founded on the sensational perceptions, and partly on one- 
sided reflection. We will merely maintain this important 
truth, that all which is contrary to reason, will in the end be 
resolved into the eternal activity of reason in existence, and 
that the harmony of reason must conquer. We have only 
to add that objects may exist, which though they themselves 
are in conformity with reason, may yet possibly, during a 
certain period of time, be opposed to the general order of 
reason, and consequently must sink, that they may again arise 
at the proper season. 

We must further remind the inquirer that no system, 
merely taken from a finite point of view, has yet been dis- 
covered, in which evil, whether physical or moral, has becii 
represented as destroyed and resolved into good ; for this we 
must point to a duration of life beyond this mortal existence, 
and our powers of comprehension cannot dispense even with 
this advantage. The belief in such a continuous life is indeed 
natural to us, as will be proved in the sequel. Here wo only 
hold fast to the reasonable connection of all things, whether 
it may flatter or disappoint our desires. 

We must still farther remember that all finite existence is 
infinitely small in comparison with the whole ; and although 
some of the effects of the abuse and error of free-will may 
extend through centuries, and even thousands of years, still 
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the proportion remains infinitely small. No one can deny 
this truth, but it will perhaps animate and invigorate oui‘ 
knowledge, if it is explained by an example which is offered 
to us by our globe. Without going farther back than where 
we may be guided by facts wliich have been clearly proved, 
we perceive that our earth must have existed some thousand 
years before the creation of Jiny organic beings, that more 
thousands of years must have elapsed during which there was 
nothing but barren vegetation and soft-bodied animals, that 
at a still later period there was a succession of eras, each 
commencing at the downfall of the preceding one; every one 
of these periods made a fresh step in development, till at 
last man appeared. What is all the time during which man 
has existed, compared to these immeasurable series of thou- 
sands of years ? AVhat again arc the individual epochs in 
the human race in comparison with the whole period of its 
existence, without even including the time which is still to 
come ? yet we have only taken our own globe as an example ; 
the universe exhibits far longer divisions of time. 

The development of the human race has been similar to 
that of the globe, in spite of the usurpations of free will : 
which have apparently but a small influence on the course of 
nature. I have heard it maintained by some theologians who 
had been misguided by the literal comprehension of some 
passages in the Bible, that death entered the world with sin, 
but nature clearly proves this is a misinterpretation, by the 
evident traces of death, destruction, and pain, before the 
existence of the human race on earth ; and at the same time 
all researches into the nature of the human body show, that 
by its original construction, it bears the stamp of mortality. 

We must therefore conclude from all that has been said, 
that the human race develops itself according to the laws of 
reason, that the series of changes which take place, in spite 
of many alternations from progressive to retrogade move- 
ments, are still an actual development, and that the usurpa- 
tions of free-will, notwithstanding apparently disturbing 
influences, must obey the eternal order of Ileason. We may 
add to this, that human reason perpetually develops greater 
depth of knowledge and more distinct views, and thus is 
armed with greater power to avoid mistakes. In short, we 
may happily rest assured, that all those entanglements which 
befall the human race, and which seem somewhat threatening 
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at the present time, cannot prevent us from perecivin" that 
the race of man more and more approaches the realisation of 
a kingdom of reason .upon earth, though of course subject to 
those limitations which must accompany a finite existence. 

We return to survey once more the reciprocal infiuence of 
reasonable creatures on earth. The mental development 
to which ev('ry inhabitant of earth is subject, is the united 
effect of his own action, and the influence of the surrounding 
world, in which his fellow-creatures usually occupy the most 
essential portion. No single man could have developed all 
the knowledge and learning which the human race as a whole 
has produced ; indeed, human life is not long enough to ac- 
complish such a task. The highest degree of mental cultiva- 
tion which a man can reach is the capability to ])enetrate 
thoroughly a limited circle of knowledge, and by aid of the 
intellectual development thence attained, joined to an eager 
love of inquir,y, to gain a tolerably clear image of the whole 
of existence. With respect to much which he is not able to 
acquire by his own investigations, he must rely on that of the 
rest of the human race ; he must receive the information as 
a gift from that reason which pervades the whole of existence. 
It is a light 'which permits him to pci'ceivc that which is con- 
cealed in the fathomless depths of his own being. His 
apprehension and acquirement is, in that case, a faith. This 
expression must however be understood with more or less 
meaning, and we must only use it in the latter sense as con- 
nected with those truths which relate most intimately to the 
essential principle of our existence. We cannot draw any 
defined limits here ; for the liighcr a man has raised himself 
to a really true and natural mental development, so much 
the more means has he at his disposal to strengthen his belief 
in truth ; he is indeed often enabled, by this, to change that 
into knowledge which must remain faith in others ; and even 
where he is forced to abide by faith alone, he can raise it to 
greater distinctness and power by confirming himself in the 
remaining truths which he is conscious of. In all our mental 
etforts, we must endeavour, if wc would not wander from the 
right path, to preserve our natural love of truth in it., entire 
purity; for our inclinations often tempt us to adopt that 
which flatters them, for truth. Amidst the temptations 
which most easily gain ground among those who would be 
teachers and guides of the human race, is the pleasure of 



128 ALL EXISTENCE A DOMINION OP EEASON. 

saying sometliing extraordinary to our fellow-creatures, some- 
thing which draws admiration on the speaker. 

All the distinct and simple truths in man, as we have seen, 
are revelations of Eternal Reason. He therefore who discovers 
and declares them, is so far an instrument in the hands of 
God. In as much as the revealed truth is higher, more com- 
prehensive, and more exalting, it is proportionately super- 
natural in comparison with that finite condition which at a 
lower estimate is exclusively called Nature, although it is 
perfectly natural in the eternal nature of God. One external 
sign of the exalted nature of this revelation is the vastness of 
its operation ; vast, let it be observed, not merely by its great 
extension through the world, but in the amount of the effect 
which it produces in the human race itself— the improvement, 
the exaltation, the nearer approach to God, of which mankind 
thus becomes conscious. 

The chief intention of what has been said of the relative 
conditions of free wiU was to show that all the free beings on 
earth are intended to form a kingdom of reason ; and that this 
is a natural consequence of the plan of nature now existing, 
but which yet must be carried to greater perfection by a 
continued development: all that I have said beyond this 
was merely added to prevent misunderstandings. It is easy 
to apply this now to the rational inhabitants of other 
worlds ; they are formed according to the same laws as the 
inhabitants of our globe, they must therefore be mortal in 
the same sense as men ; they must all, in conformity with 
their existence, have a commencement in their own appointed 
time and place; they must be subject to the' impressions of 
their surrounding world, and, therefore, be conscious of what 
conciliates or opposes their wills, that is, they must feel 
pleasure and displeasure ; they must begin their sensational 
existence with a capacity for reasoning, and must feel them- 
selves impelled to develop this as well by natural inclination, 
as by the rousing influence of the surrounding world. Every 
other free being must receive impressions, some in opposition 
to the will and inclinations, and others agreeing with them. 
The contest with the rebellious will must develop laws of 
will which do not indeed absolutely compel, as the laws of 
nature, but at the same time demand that certain maxims of 
reason should be realized by independent efforts. They can 
no more all be created with equal capacities than mankind 
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on our globe, for the existence of every individual begins 
under different conditions of time and space. Thus, as on 
our earth, the most highly gifted will there also form a ladder 
ft)!- their fellow- creatures, of greater or less compass according 
to the capacity of each. They must feel that they are urged 
by a common natural impulse, and by a common need, to 
conquer the acts of involuntary nature, by common desire to 
comprehend existence and to act in common ; in short, the 
])iincipal features in their mental being must accord with 
that which avo recognize in all free natures on earth. 

When Avc have gained a clear conception of this essential 
iirity in the moral world, wc may venture, though vei-}' 
cautiously, to make an attempt to develop still further this 
fundamental view. We may be easily led, in such an 
jittempt, to transfer the peculiarities of our own earth to the 
rest of existence. When I spoke of the essential unity of tlic 
faculty of the understanding, that which I said of the possible 
wide distribution of different forms of existence, although 
])()ssessing one fundamental nature, may also be applied to 
this. Let us only remember the various stages of develop- 
ment in Avhich we find the human mind, owing to the 
different conditions of existence on our earth. But what are 
these dissimilarities of condition when compared to those 
which exist in all the planets ! amidst those innumerable 
worlds there is every possible dissimilarity with regard to 
age, light, radiation, &c. Our tolerably exact knowledge of 
the dissimilarity of these conditions is limited to an inex- 
pressibly small part of the whole ; its application, therefore, 
to the results of those intellectual forms of existence which 
are determined, must be still more limited. The variety in 
tlic nature of the planets of our own system is very great, 
but if wc extend our thoughts over the whole universe the 
differences arc endless. On some planets the creatures may 
possibly be on a far larger scale, on others far sinaller than 
our OAvn ; on some, perhaps, they are formed of less solid 
reatter, or may, indeed, approach the transparency of aether, 
or, on others again, be formed of much denser matter. The 
rational creatures on some of the pliincts may be capable of 
receiving far quicker, more acute, and more distinct impres- 
sions than on the earth, and on others it may be quite the 
contrary. If we now turn to the mental forces and mental 
development wc cannot acknowledge less variety; we may 
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imagine that there are reasonable beings with weaker faculties 
than ourselves, but if we properly appreciate our 'present 
distance from the aspirations of our reason we feel compelled 
to acknowledge that an endless number of degrees of develop- 
ment may exist above the point we have reached. Yet we 
must not be depressed with this reflection. Our race is still 
in its youth on earth, and seems to have a long futurity in 
prospect for higher development, and we may venture to 
hope that those who have fulfilled their appointed path on 
earth in the season which was allotted them, may yet have an 
opportunity elsewhere to rise to a still higher summit. 


On the Intercommunication which exists between the Planets, 

We have seen that the inhabitants of our planet possess 
some knowledge of the condition of other planets. With 
regard to the moral government of other planets, we limited 
ourselves to prove that the essential principle on which it 
rests must be similar to om*s ; but to say anything determinate 
of the peculiarities which each may separately enjoy, is beyond 
our power. Wc were less limited as to our knowledge of the 
natural laws ; we can determine the period occupied by a 
year on each of the planets in our system ; and on those best 
known to us we can pronounce the length of their days, their 
solar and lunar eclipses, the velocity of falling bodies, the 
path described by projected bodies, their density, the amount 
of light which they receive from the sun, &c. Just as we are 
able to know this of other planets, we must suppose that the 
inhabitants of other worlds arc capable of understanding our 
condition. The inhabitants of those worlds who possess higher 
faculties than ourselves, or who have made greater progress, 
may naturally know more of the condition of our planet than 
we are able to know of them ; but we shall not remain content 
with the knowledge we at present possess of the condition of 
other planets. We will transport ourselves in thought three 
hundred years back, before the knowledge of the Copernican 
system was spread. What would then have been said of any 
one who could have imagined the truths of other worlds at 
that time unknown, but of whose existence we are now cer- 
tain ? What would have been said of him who believed that 
the planets were worlds like our own, with periodical years 
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and. days? What would have been thought of him who 
cowd have prophesied that a time would come when moun- 
tains would be discovered in the moon, their height measured, 
&c., &c., and that maps of such exactitude would be taken 
of that side of the moon which is turned towards us, that in 
.-^ome respects they surpass those we possess of the surface of 
the globe ? What would have been thought of him who ven- 
tured to maintain that the fixed stars were distant suns, of 
which many must be much larger than our own sun ? Would 
they not have been regarded as dreamers ? No, we may say, 
not by all. Some few even in ancient times participated in 
this knowledge, although not supported by all the reasons 
which wo now possess to prove its truth. Certainly a few 
recognised it, but hardly one in a million ; the great mass, 
even among the enlightened, ridiculed these dreamy thoughts, 
so far beyond the customary range of knowledge. Must we 
not expect thi?; to happen in the present times, under similar 
conditions? We cannot wholly escape it, though perhaps wo 
may expect milder treatment, after the greater experience we 
now possess of the power with which discoveries occasionally 
overleap the boundaries which formerly were deemed the 
extreme limits of human knowledge. No one will deny that 
we are still far removed from that knowledge of the structure 
of the universe which it is possible for us to attain. If we 
consider the constant addition to our means of discovery, and 
how one branch of science supports and strengthens another, 
Ave are then sensibly impressed that the limits of knowledge 
are still far distant. Tycho Brahe neither possessed the tele- 
scope, the astronomical clock, nor the micrometer. Even a 
century after his time telescopes were very imperfect instru- 
ments when compared to those we owe toDollond and Herschel, 
and these again have been far surpassed, especially by those 
which Frauenhofer and his successors have produced. Clocks 
and metrical instruments have been brought to such per- 
fection, that they seem nearly to reach the limits of what is 
attainable ; but astronomers are endeavouring, and with jus- 
tice, to aim at something still higher, because they kn'>w that 
even this small attempt might yet lead to much which would 
otherwise be unattainable. Science has received great support 
in another way by the immense increase in the number of her 
labourers, and from the far more perfect foundation of know- 
ledge from which they start. Finally, astronomy has been 
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very much aided by the progress of other branches of natural 
science ; thus geology, for example, has enabled us to form 
conclusions as to the internal structure of the planets ; our 
increasing acquaintance with the magnetism of the globe gives 
us a prospect of understanding that of the other worlds. The 
constant progress in our knowledge of the nature of light and 
heat will in time make us acquainted with a variety of con- 
ditions hitherto concealed on distant planets. Yes, it is pos- 
sible that at a very distant period, we may attain such an 
accurate knowledge of the organic laws of our globe, that 
some of this knowledge may be applied to the organizations 
existing in other worlds. I know the chasm is immense, but 
in the meanwhile we must consider w'hat wonderful progress 
lias been made in our knowledge of the laws which govern the 
animal creation during the last half century. The connection 
which subsists between the present animal kingdom and that 
which disappeared in the course of several thousand years, 
and the unity of the laws by which wc can comprehend them, 
give us hopes that one, day wc shall be able to point out the 
conditions under which the animal and vegetable kingdoms 
have been successively developed, as well as the conditions 
under which certain forms might exist which have never yet 
been realized. It is indeed true, that from our present know- 
ledge to the knowledge of organic beings on distant planets, 
Avlicre not only there may, but there must exist entirely diife- 
veiit matter from that on our earth, there is appiircntly a gap 
which cannot be filled; but Chemistry alone will in time teach 
us general laws for the formation of matter, by which wc shall 
be enabled to form conclusions of what happens in other 
worlds. 

We, therefore, hope in this world to be continually gaining 
more and more knowledge which will give us a much deeper 
insight of what happens on distant planets and at the same 
time will enlarge the sympathies of our spiritual existence 
with the whole of the Universe. If we now imagine that the 
same thing happens on other planets with regard to us, we 
must perceive that there is an arrangement in finite existence 
by means of which one part of the universe may comprehend 
the other by its mental faculties ; that, consequently, each 
essential portion of the universe may recognize the whole ; 
even that eveiy one may possess a knowledge of the Knowledge, 
the Faith, and the Recognition of a God in other worlds ; in 
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short, that the whole of existence is not alone, by origin and 
by the guidance of the eternal, all-powerful Reason, a kingdom 
of reason, but that there is a disposition towards a community 
of reason in the finite thinking being itself, a disposition 
which, among the inhabitants of the eai’th, has hitherto only 
reached a ccrtixin degree of that development which is do . 
sired, but whicli, probably, has already reached far higher 
perfection in some other parts of existence. It therefore 
follows from the nature of things, that we may say, in the 
most .comprehensive meaning of the expression, that the 
whole of Existence is a kingdom of Reason. 


THE CULTIVATION OF SCIENCE 

CONSIDERED AS AN EXERCISE OF RELIGION. 


An Address delivered at the Festival of the University comme- 
morating the Lutheran Reformation, 1814. 

I have been induced to print this short address, because it includes 
many of the ideas which are more fully developed in other parts of this 
book, and also as it enables me, from its brevity, to place their unity in 
a stronger light. In everything essential, 1 have printed it as it was 
originally delivered, since it may be useful to compare tjie views of an 
author on subjects closely related, which have been written daring a 
period of thirty-five years. I must observe, with respect to that part of 
the address which is specially applicable to the circumstances under which 
it was delivered, that the festival was formerly not only, as at present, a 
commemoration of the religious improvement and the reforms of the 
University, under Christian 111., but it also commemorated the inaugura- 
tion of the new academicians. The speecli was delivered in the Latin 
language; I, however, communicated it in Danish, in Molbcck’s Athenae 
for February, 1815. 

By the laws of our learned society the task has devolved 
upon me to-day, to recall to your minds the happy revival of 
the true faith in our (jountry. However beautiful and 
inspiring this subject is I should still shrink from it, conscious 
how much I am wanting in the gift of eloquence and in the 
practice of public speaking, if a holy duty did not urge me to 
come forward. This duty, however, secures me the most 
indulgent sentence from you, so that here, as elsewhere, the 
consciousness of doing right gives the courage to perform it. 

When under the influence of religious gratitude men meet 
together to celebrate the establishment of the empire of truth, 
it seems to me wc should remind one another that this empire, 
although in itself eternal and indestructible, may be lost to 
us if wc do not watch it ourselves with conscientious zeal, for 
man is continually in dread of his own weakness. No sooner 
is one error overcome than another, which we imagined was 
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buried in oblivion, rises up again, and human nature is st) 
feeble and so fickle that most people turn directly 1‘rom the 
extreme of one error to the extreme of the other, which 
formerly was the object of their hatred and contempt ; and 
j)ass over the firm centre of truth, despising that pure light 
from which, nevertheless, all the glittering colours of error 
have borrowed their lustre. Suppose, for instance, there was 
a period in which the development of Science was hindered 
by the foolish idea that it endangered faith and piety, many 
w ould not become conscious of this error without falling into 
the opposite fearful opinion that Religion, as the eternal 
enemy of Reason, must be extirpated ; but hardly w^ould the 
adherents of these opinions become ashamed of their godless 
frenzy, than the previous dread of science would be again 
expressed, and partly, indeed, by the very same peoide 'wlio, 
formerly, clung zealously to the opposite error. 

We pity thpse only for their own sakes who allow them- 
selves to be blown about hither and thither by the gust of 
every opinion ; but, for the sake of mankind, wo bewail the 
many excellent youths who with enthusiasm for everything 
noble and good, have not yet surveyed the world and its 
opinions in a true light, and who only resign themselves to 
the one error because they so keenly feel the enormity of the 
other. It is this distrust of reason, that light which God has 
given us, which has latterly led away so many people, and 
.some of them noble minds, to exchange the freedom of 
Lutheran Christianity for the priestly servitude of the Romish 
Church, an error Avhose existence happily we may princij)ally 
seek for from abroad, though we have sufficient grounds at 
home to oblige us to to strive earnestly against it. 

Under such circumstances it will not be foreign to our 
purpose if, called upon by the solemnities of this day, wx* 
endeavour to establish our conviction of the harmony that 
subsists between religion and science, by showing how tlu* 
man of science must look upon his pursuits^ if he understands 
them rightly^ as an exercise of religion. 

If my purpose here was merely to show that science neces- 
sarily engenders piety, I should appeal to the great truth 
everywhere recognized that the essence of all religion consists 
in love towards God. The conclusion w’ould then be easy that 
love of Him from whom all truth proceeds, must create the desire 
to acknowledge truth in all her paths, but as we desire here to 
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recognize science itself as a religious duty, it will be requisite 
for us to penetrate deeper into its nature. It is obvious 
therefore that the searching eye of man, whether he regards 
his own imvard being, or the creation surrounding and 
encompassing him, is always led to the Eternal Source of 
all things. In all inquiry the ultimate aim is to discover that 
which really exists, and to contemplate it in its pure light, 
apart from all that deceives the careless observer by only a 
seeming existence. The philosopher will then comprehend 
w'hat, amidst ceaseless change, is the Constant, the Uncreated, 
which is hidden behind unnumbered creations, the bond of 
union which causes things not to fall apart in spite of their 
manifold divisions and separations. He must soon acknow- 
ledge that the independent can only be the constant, and the 
constant the independent, and that true unity is inseparable 
from cither of these. And thus it is in the nature of thought 
that it finds no quiet resting-place, no pause, except in the 
Invariable, Eternal, Uncaused, All-causing, All-comprehensive 
Omniscience. 

But if this one-sided view docs not satisfy him, if he seeks 
to examine the world with the eye of experience, he perceives 
that all those things of whose reality the multitude feel most 
assured, — the Material, — never have an enduring existence, 
but that they are always on the road betw’een birth and death. 
If he then asks himself where the Constant is, reason and 
experience answer in one voice, that it is only in the powers 
which produce things, and in the laws by which they woi k ; 
the powers resolve themselves into one* fundamental powei* 
which expresses itself in two opposite ways, and, on a closer 
investigation the laws appear as the one reason which 
pervades and governs all Nature. If he now properly com- 
prehends the whole harmony of Nature, he perceives that it is 
not merely an idea, or an abstract notion, as it is called, but 
that reason and the power to which everything is indebted 
for its essential nature is only the revelation of a self-sustain- 
ing, living Omniscience. The Constant in nature is derived, 
therefore, from the eternal, self-sustaining Being ; the indica- 
tions of life, from that which possesses life ; the connection 
and harmony of the ■whole, from the only perfect wisdom. 
How can he, when he secs this, be otherwise animated than 
by the deepest feelings of humility, of devotion, and of love ? 
If any one has learnt a different lesson from his observation 
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of Nature, it could only be because he had lost his way 
amidst the dispersion and variety of creation, and had not 
looked upwards to the eternal unity of truth. 

If wc now attempt to soar aloft upon the wings of the 
spirit which, feeble though they be, were yet given to 
mortals to raise them from the dust ; if we venture, although 
with a deep feeling of our immense inferiority, to raise our 
eyes towards the All-perfect One, that wc may penetrate ns 
far into his Being as is permitted to our limited faculties, 
three fundamental attributes or principles present themselves 
to us. 

His Independence ; how he essentially originates from, and 
relies upon himself ; this as the incomprehensible foundation 
must be first named. Inseparable from this is his Activ\t\j^ 
which, differently expressed, may be called his life, whoso 
essential nature is this, that through its eternal self- represent- 
ing power it produces itself from eternity. Finally, from both 
of these proceeds the inward Harmony of the whole essence, 
which is not only an attribute, but a living, acting being. 

It will be unnecessary to mention to an cnliglUcned 
audience, that this conception is not merely an adaptation to 
the doctrine of belief now prevalent, but that it has been 
already exhibited in a former age in that philosophy which 
aspired most earnestly towards the Kternal Being. It is, 
therefore, not borrowed from our holy religion, but has 
received its strength from it ; therefore we may with more 
confidence follow this gleam of light offered to us by reason. 

From the point of view to which wc have raised ourselves, 
we can now understand the deep feeling of something divine, 
by which we arc penetrated at the contemplation of the 
Beautiful We understand this word here in its widest signi- 
fication, in which it at once comprises the Sublime, the 
Inspiring, and the Harmonious. There is that in the Sublime 
which rouses the thought of independence, an idea wliich is 
not only called forth in our souls by mental determination, 
and by an elevation above all that is little, which the world 
generally values so much, but just as often by the contem- 
plation of material objects, for instance, of a mountain tower- 
ing to the clouds ; of an oak which has braved the btorms of 
centuries ; of the ocean which, embracing all countries, en- 
circles the globe ; in short, by objects whose stability, inde- 
structibility, or magnitude, take possession of our souls. 
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But the soul will never be carried away by any contempla- 
tion of beauty, unless a mij»;hty creating power of action is at 
the same time revealed. It is only thus that our whole being . 
is at once kindled with new warmth of life, and penetrated 
with that divine power which is so truly and so beautifully 
named Enthusiasm and Inspiration. Lastly the Harmonious 
— which in a more limited meaning of the word is called the 
Beautiful — consists in that impression of a hidden, imfathom- 
able reason which, uncomprehended by the understanding, is 
grasped by the force of the imagination. 

Thus Man is led to God, the Eternal Source of all things, 
whether he may have sought to investigate the essence of 
2'ruth or Beauty^ especially that which necessarily belongs to 
the nature of Existence. 

If he now wishes to know what it is which he must 
freely strive after, the first answer of the natural understand- 
ing of man is, the Good. But he sees men at variance with 
one another, at variance with themselves, in what this much 
desired good consists ; he will soon be aware that almost all 
the good things which we endeavour to obtain in life, are not 
valuable in themselves ; and that those who thoughtlessly 
strive after them, could they be induced to answer connectedly 
what they consider the most important business of life, must 
confess that all outward goods, among which riches take the 
first position in the opinion of the multitude, are only sought 
after for certain ends. These things arc therefore not good 
ill themselves, but only because they serve for the acquisition 
of a higher good. The thinking man seeks an independent 
good ; — a good that is excellent from its own nature, and not 
&om any foreign virtue ; but that which is essentially its own 
is indeed perfect, self-sustaining, independent — is one with 
the Eternal Source of all things^ — is God himself. 

As everything only so far possesses a reality in as much as 
it participates in the power of the divine nature, so only thence 
does it derive its true value. To strive after the good is 
therefore only to endeavour to appropriate as much as pos- 
sible of the divine nature. Science tells us, consequently, what 
the friend of religion must desire, that the right way to strive 
after the good is the worship of the AJmighty. 

It is easy to perceive that our code of morals, viewed in 
this light, becomes religion, w^hile it is its highest princijde. 
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that with God before us we should endeavour to preserve as 
perfectly as possible his image in our hearts* 

We imitate the unconditional Independence of the divine 
nature by the firm determination, never to allow our spiritual 
being to become the means of attaining a foVeign end. 
Here, as everywhere, the firm centre of reason lies between 
two evil, irrational, extreme antitheses ; egotism sinks into 
the one, and treats its merely finite character as if it were 
the real self-sustaining power; while those of weaker minds, 
who with a servile spirit yield their wills to the arbitrary 
purposes of others, fall into the other extreme. We imitate, 
although feebly, the ceaseless creating power of the divine 
nature, by an activity which endeavours to impress the stamp 
of the spirit upon everything that surrounds us ; to do which 
we must be as far removed from idle inaction, which debases 
mankind, as from an inconsiderate or hurtful waste of power. 

The inward harmony of the divine nature in its indepen- 
dent contemplative existence, is called Reason ; in its activity, 
Love ; but both are essentially inseparable ; the name of both 
in their entire union is Wisdom^ in the highest and most 
comprehensive sense of the word. In this sense Justice also 
belongs to it, which we may define as the recognition of the 
same independence in other rational beings as in ourselves ; 
the Love of our fellow-creatures^ w'hose essence consists in 
actively showing that we recognise the image of God in other 
rational beings as much as in ourselves ; Patriotism^ which 
unites the two former virtues, considered with reference to the 
harmony of society ; Veneration for Nature^ so far as this 
is acknowledged to be the work of infinite wisdom. These 
are the manifestations of wisdom, which relate to the outer 
world. If we turn our attention inw’ardly, it is evident that 
wisdom must love herself, in her independence, as Truth ; 
in her active principle, as Science and Art; and in her 
harmony, as a republic of Learning. 

The limits of this address are far too narrow to develoj) 
this subject, but for our present purpose it is sufficient to 
point out how applicable is the justice of the old saying, that 
truth proceeds from God ; and that our love of the Divine 
Being includes a love of science and art, which arc only 
acknowledgments and demonstrations of his nature. We 
now perceive that we must endeavour, according to that 
same love, and the love of our fellow-creatures, which 
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springs from it, to spread that knowledge still farther to 
whose attainment we were impelled by love. We can now 
conceive the enthusiasm with which the labourers in science 
have risked all that man otherwise holds dear and precious, 
to discover truths whose value could alone be understood by 
the purest love of truth ; and from this point of view nothing 
is more evident than this great experience, that in the earliest 
period of the first development of science, and in its greatest 
purity, it has always been in the closest connection with 
religion, a connection which could only be temporarily in- 
terrupted by wandering in one or the other direction. 

The laws of art themselves which we make use of in the 
practice of science, that its truths may be fundamentally 
proved, clearly explained, and systematically connected, here 
receive a higher signification, so that we may safely maintain 
that it is our true duty, I do not say to attain, but to endea- 
vour to reach, this perfection. The independcjice of Eternal 
Reason in science is testified by this, that all things are made 
to rest upon the knowledge peculiar to reason, and in such a 
manner, that every truth must be carried to its most imme- 
diate foundation ; that is, that we are not alone contented to 
find one ground of conviction, but we also seek out the true 
foundation for the existence of all things that require 
a proof. The active principle, or the life, which we have 
called the second attribute, is thus preserved, so that truth 
is represented with that clearness which is the actual 
operating power of truth, as it is that of light. Harmony is 
at last attained by truth, through that intimate and justly 
proportioned alliance, w’hich we would rather call accordance. 
The agreement of perfect reason is again shown when we per- 
ceive how each of these virtues when it has attained perfection 
carries along with it all the others, so that the one cannot be 
thought of Muthout the other ; for if every truth was grounded 
on a correct chain of thought, it would then be clearly 
defined and in its proper position, and in the same manner 
the perfect clearness and the perfect accordance would include 
the other virtues. On the other hand, with our limited 
faculties, we can only attain these virtues in a high degree 
in so far as they are sought in company with the others. 

I was not afraid that you would accuse me of having allowed 
myself to wander too far in a train of thought, when I main- 
tained that the search after perfection in science and in art. 
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which has been just described, might be designated as an 
exercise of duty. IIow could I fear this, in such an assembly 
of the worshippers of science; among whom there are so 
many who have themselves made researches in the higher 
inquiries after truth ? Who, in the development of an im- 
portant succession of truths has not felt it to be a conscien- 
tious duty to himself or to others, to attain that perfection of 
which I have been speaking ? But I repeat it again, that it 
is not possible for the scientific man to attain it, but only to 
wish to attain it. 

But have I not here proved more than I intended ? have I 
not proved by this that all men should be men of science ? 
and have I not thus contradicted an innate feeling, which 
cannot be opposed without subjecting all the conclusions I 
have arrived at, after many reflections and conclusions, to 
suspicion ? My answer however is easy, for misapprehension 
alone could thus explain my words. We have seen, that from 
the position we have chosen, there arc many duties incum- 
bent on all men, though in very different degrees, and each 
with regard to the pariicular situation in life which he may 
hqld ; for the maintenance of mental independence requires 
that each man should choose a particular sphere of action, 
and his feeling for the harmony of the whole bids him select 
that one by which he can most contribute to the perfection 
of the whole. 

Whilst therefore most people labour in various directions 
to impress the stamp of reason on the material world sur- 
rounding them, and others exert their powers to maintain 
social independence, inward activity, or harmony, the real 
labourer in science chooses knowledge as his highest aim. A 
love of knowledge, which some are frequently obliged to 
j)lacc secondary to other duties, with the man of science must 
be the occupation of his life ; he is destined to nourish the 
holy flame of wisdom, which shall diffuse its rays amidst the 
rest of mankind ; it is his nightly lamp which shall enlighten 
the earth. Woe to him if he docs not consider his vocation 
to be a voice from heaven. 

Let this feeling of your high calling be deeply impressed 
upon you, my young friends, who to-day are to be received 
as members of our scientific union. It is only the conviction 
that while you devote yourselves to science you are at the 
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>;ame time honouring God, that will enable you constantly to 
preserve the courage and the power which your calling re- 
quires, and which you will fruitlessly seek in incentives 
from without. 

Each of you who have deliberately chosen the path of 
science must have felt that riches, whose glitter is so alluring 
to most ])eople, must not be the highest aim of your endea- 
vours ; for it is too evident that this road leads least of all 
towards that idol of dazzled mortals. Many among you will 
perha])s find a richer reward in honour, by which I do not 
mean that of the moment, but that which carries a name over 
the waves of time to distant races ; and it is not to be denied 
that in a certain sense we may say, with one of the most 
glorious and most religious poets of the past century, (Jean 
Paul) “ that immortal fame is a grand thought, that it is 
worthy of the toil of the noble-hearted.’^ But if the immor- 
tality of a name were not borne up by a higher hope of 
immortality, if it were not an earthly type of an eternal life, 
what would it be but an empty vision, a shadow coming from 
no body, a rainbow without promise, which revealed no 
higher light through the drops of earthly matter. No, my 
friends, nothing but the conviction that our love of knowledge 
is an endeavour after a true reality, and that it is true life, 
and true harmony, can give you a genuine, enthusiastic love 
of wisdom. The conviction that when you diffuse knowledge 
you are instrumental in the consolidation of God’s kingdom 
on earth, can alone give you a true and unalloyed desire to 
lead those around you towards a higher light and higher 
knowledge. 

This, my young friends, is the important vocation for which 
you have begun to educate yourselves. Cbntinue your en- 
deavours with holy seriousness, and you will become capable 
of participating in a j oy which the world cannot bestow, and 
your works will be a blessing to your Fatherland ; yes, and 
will confer a benefit on the whole human race. 



THE RELATION BETWEEN NATURAL 
SCIENCE AND POETRY.* 


A BOOK which intends to produce a change in the compre- 
liension of the world, usual at the present period, must expect 
opposition ; not alone from him who is unable to alter his 
former mode of thought, but also from many a highly-gifted 
man, who does not feel convinced of the validity of the new 
direction of ideas ; for even should the author have been so 
fortunate as to be in the right in all essential matters, we 
may be sure that in many individual facts wc shall find that 
lie has not esdhped falling into error ; and it is still less pos- 
sible that he can have throughout expressed his thoughts 
with such perfect clearness and with such entire consideration 
of the doubts which might be raised against him, that it shall 
satisfy every reflecting mind. It is a fortunate circumstance, 
not alone for the author, but, what is of still more import- 
ance, for the distribution of truth, when he is openly opposed 
by a highly-gifted, learned, and generally respected man. A 
contest may then be carried on worthy of truth, which be- 
(iomes important to those who follow the inquiry with atten- 
tion. It is in this sense that I welcome the remarks which 
have been made by my respected friend Bishop Mynster against 
my work, “ The Soul in Nature.” I shall endeavour to meet this 
critique, which everywhere bears the stamp of the intellectual 
and acute mind of the author, with the most earnest love 
of truth, and with the warmest desire to place all which I 
hold to be truth, in the clearest light. 

There is no doubt that it wdll be agreeable to my readers, 
if I tell them at once, that there is by no means so much dis- 
agreement between my respected adversary and myself, as he 
imagines. This is especially the case with regard to the 

* The remainder of this volume appeared some months later than the 
preceding papers, and was published in consequence of a criticism made 
on the former part by Dp. J. P. Mynster, Bishop of Seeland, in a 
pamphlet entitled ** Remarks on the Soul in Nature,” which has appeared 
in the New Theological Journal, vol. i, p. 291-395. — IV, 
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poetical, which, with a nice sense of what is just, he has 
chosen as the first point of his observations. 

If my comprehension of the world w'cre to produce such 
an effect on poetry as he assumes, my whole book would, in 
many respects, have a very different meaning than, in fact, 
was intended. My views are stated in the critique already 
cited as follows. — p. 292. 

“ Tlie author is of opinion, namely (see p. 71), that the progress of 
Natural Science, ami the universal distribution of tlie knowledge apper- 
tnining to it, lias rendered a great number of ideas which liave been made 
use of by poets, not only useless now, but must also make tliem so in 
future, and drive them back into the poetry of past days; but lie also 
<*onsiders that science offers a rich compensation to poets for this loss, 
if they will only understand how to appropriate it to themselves.'^ 

The opinion here attributed to me is very far removed from 
that which I in reality hold. This may be perceived in the 
following passage of my own writing. (See p. 72, “ There- 
fore natural science/^ &c., to “ past days.'^) 

From this it wdll be seen that I was not of opinion that 
natural science ought to render useless a great number of the 
ideas which poets employ ; but, on the contrary, a very small 
portion of them. The words I have quoted are sufficient to 
j)rove this ; at the same time it might be supposed that in the 
connexion of the whole, it would appear that my opinion had 
embraced more than I have here expressed. That such is 
not the case I will now show'. The examples which I cited of 
ideas which could seldom be appropriately used iu poetry of 
tlie present day, do not consist in sensational apprehensions, 
but in opinions of things. Not alone the poet, but often the 
orator, indeed not unfrequontly the scientific author, may 
employ the purely sensational apprehension of an object. 
This is already shown in the example introduced in the lines 
that have been just referred to of the rising and the setting of 
the sun ; but some further examples will make the case still 
more evident. 

The heavens do not really form an arch, but in conformity 
to the laws of nature, they arc exhibited to our external 
senses as an arch, w'c can therefore make a very extensive 
use of this idea ; but ‘ the firmament of heaven* refers to a 
view of the heavens as a fixed arch, borne on pillars, &tc. 
This is an opinion, and not a purely sensational perception. 

Were any one to assert that the invariability of the heavenly 
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arch rouses a sensational idea of something fixed, I would 
remind him that this arch, in the comse of every cloudless 
day, exhibits a great variety of form — an enthely dificrent 
one by night than by day ; but were he still to maintain his 
opinion, I should be forced to confess that to him my example 
would be useless. The idea that the sky is a fixed arch ap- 
pears to belong to the most ancient times ; Jit a later period 
it Avas imagined that there were eight heavens. It appears to 
me that this idea is also the ruling one in the Bible ; yet I 
must observe that the Hebrew word “rakiah,” which is 
translated in our Bible as “firmament,” according to the 
explanation of competent judges, comes nearest to the meaning 
“ extension.” 

We are of course not treating here about the correct trans- 
lation of the expression, but on the employment at the pre- 
sent period, of a thought of ancient days. 

If the sensational perception is kept Avithin certain limits, 
AA^e conceive the surface of the earth to be level, and thus, not 
not alone in poetry, but also iu many scientific combinations 
of ideas, aa^c may speak of the surface of the earth as if it 
Averc flat. But if any one says that the earth has four cor- 
ners, they express an opinion, and not a sensational percep- 
tion. The expression may, perhaps, Avithin certain limits, bo 
used to distinguish the four directions of north, south, east, and 
west, but it is hardly cA^er the most appropriate expression. 

The idea of the foundation of the earth is again an opinion 
and not a perception. Wc scarcely ever understand by the 
“ foundation of the earth ” its centre, as is assumed in the 
Remai-ks; but those who first made use of this expression, 
surely meant that the earth rested on a good foundation, like 
a well-built house; if this had not been the meaning, the 
“ pillars of the earth ” would not be mentioned in dificrent 
passages. At a certain stage in the development of man, 
this idea, little as it can bear a close examination, is yet per- 
fectly natiwal ; but now, indeed, avc are all of one opinion 
that the earth does not rest on any foundation at all. If it 
were said that the expression might still be used, as a sen- 
sational image, I ansAA'cr, that this may sometimes be the 
case, but only when we speak to men avIio are ignorant 
that the freely- moving earth Avanders in her path Avithout 
coming in contact with other bodies, or we must speak to 

L 
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those who do not think at all about the matter ; but to an 
imagination possessed with a living and present image of tlie 
system of the world, the expression “ the foundations of the 
earth,” is no better than to talk of the foundation of a well- 
suspended lustre, or, if possible, it is still less appropriate. 

All this does not prevent us from discovering the Beau- 
tiful and the Sublime in those passages of the Bible, wdiere 
the thought of th, foundation of the earth is employed, 
for here it has no reference to the opinion concerning it, 
but to the thought that God has given the earth her place, 
and preserved her fixed in the same. That the position 
assigned to the earth does change, has nothing to do with our 
present question, because it is still God who gives the earth 
her proper place in the heavens. For, indeed, in the same 
Book of Job, where (in chapter xxxviii, verse 4) God, as it 
were, asks Job, “Where wast thou when I laid the founda- 
tions of the earth?” and in verse 6, “Wheroupon are tlie 
foundations thereof fastened? or who laid the corner-stone 
thereof?” and in chapter xxvi, verse 7, it is said as a proof of 
the greatness of God, that he “hangeth the earth upon 
nothing,” 

This seems entirely to confirm the method I have followed 
in comprehending such passages of the Bible. If we read 
the Bible rightly, wo must transfer ourselves to the times 
there spoken of, and be willing to forget the knowledge else- 
where obtained. Yes, we even do this with more worldly 
objects; for instance, we forget the enlightenment which 
rejects the belief in witches and ghosts, when the poet carries 
us back to the period or the circumstances to which they 
belong. It is easy to perceive that the preacher may also 
make use of the old Biblical expressions at the present period, 
without any danger of being misunderstood ; for his auditors 
or readers transfer themselves with him to a time in which 
later opinions retreat into the shade. 

I will yet add an other example to show how little scien- 
tific knowledge ought to lower oiu* feeling of the exalted 
impression which the Bible gives us of God. When David 
says, in Psalm xc, verse 2, “Before the mountains were 
brought forth, thou art God,” the expression is far too small 
for pure thought ; but for the senses, it has a much more 
comprehensive magnitude than many far greater images. 
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David, who has himself so often used grander representa- 
tions, did not consider it too small, because, to our senses, 
almost imprisoned in the finite, it so nearly approaches the 
idea of magnitude. It is impossible to assume that David 
made use of this expression from a want of penetration, for 
besides the far more sublime words to which we have just 
alluded, many other exalted expressions in the Psalms must 
occur to us. No thought was too high for him who says in 
verse 4 of the same Psalm, “ For a thousand years in thy 
sight are but as yesterday when it is past, and as a watch in 
the night.” 

From all this it may be seen, that it is not our intention 
that Science should forbid the Poet to employ real sensa- 
tional expressions, though not scientifically true; but we 
would only advise that there should be certain limitations in 
the use of such opinions which might have a charm for the 
imagination, Unt which yet arc false. Should my views with 
I'ogard to these limitations not appear clearly defined in the 
whole connection of my book, they will not now, at least, 
after the present explanations, be easily misunderstood ; but 
ypt, to be quite secure from a misunderstanding which might 
be greater than would appear at first sight, I will still add some- 
thing more. The Poet, in my opinion, must only so far avoid 
ancient and false opinions which have been adopted in poeti- 
cal language, when he speaks as a man of the present day ; 
and we shall not find these opinions very numerous, if we 
consider that the ideas wdiich arc awakened by the imme- 
diate impression of the senses, arc by no means classed 
with them. Science cannot certainly forbid the Poet to make 
use of these false opinions ; but she may tell him that the 
more true scientific education is spread — ^which is very dif- 
ferent from strict science — so much the more will these false 
opinions weaken or destroy the character of his work. It 
will also spoil the impression wdiich is produced by such a 
work. Thus, for example, in an intellectual poetical com- 
position, the idea of an evil spirit who is in possession of 
Solomon’s ring, and can raise storms and spread wild devas- 
tation over the earth, and of a good spirit, on the other hand, 
who can produce the opposite ctfcct, can make no impression 
on that man who is acquainted with the laws of Nature, 
because the impossibility of it stands clearly before his face. 
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It is true, indeed, that in certain poems we submit to the 
greatest impossilnlities ; but then we must be carried to a 
world where we entirely forget the Natural ; if Nature herself 
approaches us, the enchantment ceases. 

If I have mentioned some poetical works, in which the 
supernatural and the natural appear to be placed together in 
too great juxtaposition, I willingly grant that it is possible 
that I may be wrong here, although for my own part I retain 
my own opinions ; but I do not here lay so much stress on 
the correctness of this judgment, as on the principle that 
poetry will lose its eifect on men who have received a true 
scientific education, if the Supernatural and the Natural are 
placed directly together. 

I have also blamed the daring manner with which some 
poets have caused the Supernatural to appear in opposition to 
the Natural. The way in which Schiller’s poem, The Gods 
of Greece,” has been mentioned in the Remarks, permits me 
to explain this, and many other points in my expressions, 
with regard to the relation of poetry and science. With 
reference to our present object, I divide Schiller’s poem, 
“ The Gods of Greece,” into two parts ; the first, and the 
greatest, in which he allows himself to be carried away by 
the glory of the ancient times of Greece ; the second part, 
which comprises the four last stanzas, in which he complains 
of the present time. 

The first part is a glorious inspired expression of a poet's 
tone of thought, in which he resigns himself entirely to the 
beautiful Grecian poetical world, and he is fully justified in 
omitting all that would lead us not to wish those days to 
return. The second part may certainly bo viewed as a con- 
tinuation of the same poetical theme ; but here it turns anta- 
gonistically against the present time, not against its errors 
and mistakes, but against its religion and science. I agree 
with the opinion maintained in the Remarks, that Schiller’s 
thought, in the antagonistic expression of the poem against 
Christianity, w^as probably directed against a soulless com- 
prehension of the Unity, and the transcendent nature of 
God ; and I must add, that I think it is the same with regard 
to his expressions on the laws of nature ; but it is certain that, 
by the manner in which he has expressed it, he has given 
room for misunderstanding. Let us read the last part » 
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All those blossoms, late so fair, have perish’d, 

Scattered by the North's ungentle blast; 

While one Grejit Supreme is only cherish'd, 

And the pageant host of Heaven o'erpast, 

Sadly now I scan the starry cave — 

There no more art thou, Selene, found ! 

Through the woods I call, and through the wave. 

They give back an empty sound. 

All unconscious of the joys she renders, 

Of the spirit that rules her, unaware; 

Heedless of her own surpassing splendours, 

Senseless to the bliss she bids me share ; 

E’en unmindful of her Maker's praise— 

Like the dead beat of the swinging hour, 

Nature, of her gods bereft, obeys 
Slave-like, mere mechanic power. 

To renew at morn her course diurnal, 

Evvy night she digs her grave profound, 

Whilst encircling moons, in flight eternal. 

Wheel their one unvarying axle round. 

To their home — the realm, of song — retiring. 

Have the gods on flagging pinions flown, 

Useless to a world no more requiring 
Other guidance than its own. 

Yes ! they've home returned, and with them vanish'd 
All the beautiful and all the great : 

All sweet hues and tones of life are banish’d, 

And a soulless world usurps their seat. 

Rescued from the flood of time, they hover 
Freely o’er the tops of Pindus high. — 

What shall live in song when life is over, : 

First in mortal life must die.* 

I repeat that the whole poem is to me but the representa- 
tion of a poet’s tone of thought. The author of the Remarks 
also does not appear to wish to lay much stress upon it, 
with the exception of that part where there is an argument 
for the unpoctical in astronomy, but I cannot grant this ex- 
ception. There might, perhaps, be grounds to treat the case 
in such a manner as if it were of more importance, not for 
tlie intelligent author of these Remarks, or for other intel- 
ligent men, but for the sake of those who have neglected to 
* Translation of Schiller's Minor Poems, by J. H. Merivale, 1844. 
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acquire a thinking comprehension of the world in connection 
with the cultivation of their poetical faculties. I shall soon 
return to this case, but I will first take notice of one passage 
which permits me to point out an agreement, exactly whore 
the Remarks would suppose the contrary. It is said in the 
Remarks, page 314,-— 

“ The author has by this work increased the merit which he previ- 
ously had acquired by his theory of the Beautiful. But however justly 
and ingeniously he has proved, that the pleasure which we feel in the 
presence of beautiful forms and sounds, proceeds from a hidden Reason, 
which appeals to us from them, still, this scarcely explains the whole im- 
pression. Tlie connection of Reason, ‘ the co-operation of a variety of 
natural laws mnder one governing unity' (see above, p. 36 ), may be a 
conditio sine fjud non^ without which an object cannot give us the plea- 
sure which always accompanies the Beautiful; but the deeper impression 
which the Great Artist places in His work, and by which it appeals to, 
and stirs our whole nature, can scarcely be explained from this alone. 
Not merely the harmony of the artistic work gives us pleasure as rational 
beings, but the imagination of the Artist influences us, and leads the soul 
beyond the narrow limits of the Present ; and the feelings with which the 
breast of the Artist was penetrated when He created his work, rouses 
corresponding feelings in us.” 

In the praise which has been here conferred upon me, I 
acknowledge with pleasure the agreement that subsists be- 
tween my respected friend and myself ; and I am glad to be 
able to show that this is even greater than he thought. This 
may be seen from the following passage from my Dialogue on 
the Fundamental Principles of Beauty, published among the 
papers of the Scandinavian Literary Society for 1808, (see 
page 347, of this volume). Though the question in that 
paper is only of the creative part of music, yet, as a whole, it 
shows that my opinion of the activity of the mind during the 
production of actual poetical works is not opposed to it. 
(See p. 347, from “ Do you not think it probable,” to p. 348, 
“ requiring such a calculation.”) 

It is now easy to perceive, that what I understand as the 
activity of the poet’s mind, comprises the most entire acknow- 
ledgment of his freedom. The dissimilarity which is dis- 
covered in our comprehension of the relation between human 
and divine freedom lies higher, and belongs to a circle of 
thoughts in which the profoundest thinkers, Christians as 
well as those that are not Christians, have always followed 
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dissimilar paths. All the friends of truth will gratefully 
welcome the mind which can throw some light upon this 
point. 

It will no doubt be useful, if in a few words I can com- 
prize the results of the preceding observations. Contrary 
to the conjectures of the author of the Remarks, I agree with 
him in the following points. The poet, with perfect justice, 
creates a supernatural world for himself, in which the imagi- 
nation, and not the understanding, has the mastery. The 
entire freedom with which the imagination acts in the poetic 
world, must not, however, be wild and unbridled, but rather 
should offer a complete world of beauty, whose laws must 
not be transgressed. All nature, as it is pictured to our 
senses, is at the poet’s command, notwithstanding that science, 
in many cases, shows thiit that which to the comprehension 
of our senses seems to exist, is actually entirely different. I 
still hope that he will concur with me in the limits I here 
place, namely, that poetry should not set herself in intcuitional 
and manifest contradiction with that reality which know- 
ledge points out, and that thus it must not introduce the 
supernatural alternately with the natural, so that the mutual 
.contradiction of both should appear in strong colours before 
the imagination. 

That it would hardly be possible for us always to agree in the 
application of individual cases need not be considered here, 
as this is so frequently the case in the application of truths. 

I leave to the author of the Remarks, and to those who 
agree with him, whether the limitations which I have offered 
must not be accepted ; namely, whether opinions which have 
appealed to the imagination of man during centuries, but 
w’hich yet come into collision with an imagination which has 
arrived at a distinct view of a different reality, ought not to 
be avoided in poetical works of the present period, unless 
they take us back to a former ago, or remain in a purely 
supernatural world. 

Finally, I think I have sufficiently shown, that I do not 
deny the free activity of the mind during the production of 
beautiful works, but that I rather acknowledge it as a con- 
sequence of my mode of comprehension. I may now pass 
on to the assertions on poetry, in which I cannot agree with 
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the author of the Remarks. I have said, (p. 73,) “ Since 
the greatness of science,” &c., to “ poetical world.” 

1 afterwards gave numerous examples in confirmation 
of this, which, however, I must pass over now, but for which 
I refer to my former paper. (See pages 73 to 76.) I must 
the more particularly beg the reader will turn his attention 
to it, as the argument in the Remarks might easily lead 
the thoughts away from what seems to me the most essen- 
tial part of the matter. After I had introduced some expla- 
natory examples in the above-mentioned passage, I found it 
necessary to say, “it is natural,” &c, to “love its admirers.” 
(See page 75). 

The Remarks are almost exclusively turned to the question 
of the applicability of astronomy to poetry. In page 294 it 
is said : — 

If the Laws of Reason, which through Science we have learnt to 
recognise in the order and movements of the Solar System, were suitable 
matter for poetic treatment, why has it not been so employed, as indeed 
many poets have by no means been deficient in the attainments necessary 
for that object One great poet has certainly viewed Mature in con- 
formity with ^ modern knowledge,* and what he saw he has expressed in 
the well-known lines — 

^All those blossoms, late so fair, have perished/ &c.*^ 

(See p. 149.) 

While I reserve for a later occasion what I may have to 
say on Schiller’s authority, I pause at the thing itself. I am 
misunderstood if I am supposed to be of opinion that the laws 
of the order and movements of the solar system, ought to be 
the subject of a poem; whereas this beautiful order may 
be well exhibited in short poetical strokes of imagination, 
and this, as it seems to me, has not unfrequently happened. 
If I also incline to the opinion, that the laws which have 
been discovered in the system of the world are not in them- 
selves suitable for a comprehensive poetical representation ; 
still this opinion is by no means in contradiction with the 
thought, that a clear view into the arrangement of the 
system of the world might funiish a motive to a great poetical 
mind for the most glorious poetic themes. 

But why has such a work never appeared? I cannot 
indeed answer this with certainty ; but this I can say, that I 
am not aware that any celebrated poet has possessed the 
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distinct information necessary for it. If we must consider 
the poetical condemnation of astronomy before-mentioned as 
seriously intended, I should bo obliged to say that Schiller 
clearly showed that he mistook the skeleton for the whole body. 
How much astronomical knowledge he possessed I will leave 
undetermined, but every one will perceive, if but reminded of 
it, that during the composition of his poetry all that he pos- 
sibly might have known of the organic beauty of the solar 
system, and of the probability, almost bordering on certainty, 
of the existence of rational beings on other planets, lay far 
removed from his consciousness. Above all, we may reinai-k 
in the argument here contended for, that the deep reason 
which science during her progress has always more and more 
discovered in Nature, has been only latterly comprehended 
ill such a connected manner that it appears to us as a whole; 
and not merely in an ideal sense, but as a whole which is 
intimately boijnd up with the manifest operations of Nature. 
In short, the Spiritual in nature has never been so revealed by 
experimental natural science as in our own centuiy. I must 
mention the author of "'‘'^Heinrich von Ofterdinyen^' as a glo- 
rious example of the powers to seize and to represent this 
spirit. One of his miner’s songs admirably exhibits the loving 
and confidential intimacy with nature, in the higher-educated 
miner ; another depicts in a more strange manner, but yet 
with thought and truth, the relation of man to the hidden 
powers and treasures of the mountain, and in many passages 
where the stanza does not indicate the poetical comprehension, 
this romance gives us glorious poetical representations of the 
internal history of the globe. His song to wine, gives us a 
beautiful poetical picture of the process of fermentation. In 
this way he far anticipated the comprehensive spirit of his 
period. Goethe, who joined to his great poetic spirit a true 
insight into many branches of science, with a mind fitted for a 
thinking comprehension of Nature, has represented in his 
poem “The Metamorphoses of Plants,^’ the spirit of the 
doctrine which as naturalist of the world he hud proposed 
on the same subject; his poem on Howard s comprehension 
of the forms of clouds deserves also to be mentioned. In 
many other passages of his writings we meet with poetical 

* Friedrich von Hardenberg, better known by his literary name 
Novalis. 
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comprehensions of those conditions in Nature, which he had 
regarded in a scientific light, and which only needed the form 
of verse to be recogniised by all, to be what they really arc. 
Had it not been that that great poet entirely misunderstood 
mathematical physics, perhaps misled by the one-sided 
manner of representation of certain philosophers, he would 
probably have done much more for the poetical representation 
of the views of Nature. But I should say far too little of 
Goethe, as a poet who was enlightened and guided by a 
thinking comprehension of Nature, if I merely noticed the 
poems in which his science appears most forcibly. What 
other German poet has shown himself such a thorough 
observer of Nature.^ Even in his delineations of men we 
see that he gave a character to the being created by his own 
poetical imagination, which the profound observer could alone 
have given. This great man, with his comprehensive science 
and knowledge of the world, was in truth a poet of Nature, 
taking the word in the full extent in which I used it in my 
condemned book ; he therefore has made far less use of the 
poetic garb of past days than most other poets, but furnished 
himself with means direct from Nature herself. It is easy to 
perceive that I understand by the poetic dress of past days 
the tenor of the “ poetic inventions ” which past times have 
left behind. I do not attempt to deny that it has been often 
used by the great poets with true and masterly skill; but I 
think that poets would exercise a far higher influence if they 
did not so frequently take refuge in it. Goethe was perfectly 
conscious of his nature-loving poetic imagination and of his 
poetic love of nature, and expressed this, among other 
passages, in the following epigram — 

Is botany — are optics thy vocation ? What doest thou ? 

Is it not greater gain to move one tender heart ? 

Ah, tender hearts ! a fool can on them play. 

Be mine the joy alone to touch thy chords, O Nature ! 

I certainly trace the expression of a poetic whim in the 
distinct one-sidedness of this declaration, but take that away, 
and it reminds us of his true love of an insight into Nature, 
of which besides his writings in themselves bear the most 
evident proofs. I do not venture to bring forward more 
examples lest I should choose such whose value might be less 
acknowledged ; but at all events I must repeat what I have 
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already said, that it is only from the future that wc must 
expect the comprehensive and poetical application of an 
insight into Nature. 

I now again return to the poem of Schiller so frequently 
mentioned, and venture to bring forwai’d one passage from 
my earlier writings in which I have attempted, in a poetical 
form, to counteract the impression of this poem, and many 
poetical attacks on our century and its science, which have 
been produced by misapprehension. 

To understand it properly I must mention that the fol- 
lowing is a fragment from my poem “ The Balloon,” in which 
I attempt to depict the spirit of discovery, in one poetically 
comprehended event, or in a series of events. The scene of 
of the conversation lies in Samos, where there is a promon- 
tory which points to Icaria, and reminds us of the unfortunate 
attempt of Icarus to fly, well known from the legends of 
poets. , 

The Characters are : — 

Ernest, a G^man Antiquarian. 

Frankman, a German Naturalist. 

Calchas, an Athenian, who has been educated in Germany. 

Tlien gladly Ernest spoke, for he was vexed 
At former interruption of his words : 

** A nation’s worth is not by lavish wealth, 

Nor e'en by power, or numbers, to be measured : 

The well-skilled labour of the swarming bees 
Wins not the prize; theirs not the noblest end ; 

Ripeness alone, and energy of life 
Can be the measure of a nation’s worth. 

And how displayed to him who takes delight 
In greatness ? Solely, in the arts divine, 

And self-ennobling efforts — all may see 
The glory of great Hellas; she who stands 
Upon the pinnacle of art, and verse 
Inspiring to high deeds. Where lives the sage 
Who would not to the Past award the palm ? 

Then had man reached in fresh and youthful prime 
Life’s highest summit. Art, and chivalry, 

And tales of love sung in a later age. 

Their shadows ; for th’ impoverished Present 
Nought then remains, but strife and learned lore 
And the sad story of State Policies. 

Eden has passed from earth and left us here 
A weary hermitage of misery.” 
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Then Frankman rose and met their looks expectant. 
“Well hast thou said, if nations should be judged 
By energy of life in them displayed ; 

If, then, thou seekst the stamp of life alone 
In beauty, or adornments, such as add 
A charm to make life brighter, surely thou 
Hast, with a dazzled eyesight, life beheld : 

For he alone can form a judgment true 
Who does not fix his eye upon one object 
Of shining splendour, but with vision large 
Embraces the great whole, while carefully 
Each septate part he views. — Upon thy lips 
Already I perceive the impatient word ; 

Beauty, thou wilt assert, does of itself 
Comprise a whole ; but Science, Virtue, Faith — 
Each, I maintain, are as complete as Beauty. 

If, to our mortal sense, it were allowed 
Truth to behold, entire, and undisguised, 

We then should live in Beauty, and our faith 
To perfect vision changed, our virtue be 
Divine ; Faith perfected, would Knowledge hold. 
And Art, and Virtue, and all heavenly things 
In her ombrace. But here, all that is great 
Is but as piece-work, which to comprehentl, 

The parts must first be known. If justly, then, 
The merits of all ages thou would'st try, 

Let thy far-searching eye wander around 

The wide domain where life its power declares ; 

Never before was there a time so rife 

With thought, that moves in all life’s varied scenes, 

Piercing each channel of man’s social being, 

As this, which thou with so much scorn hast named 
' Th’ impoverished Present.’ From sublimest search 
Into the source of Thought, or after suns 
Whose light illumines worlds beyond our ken. 

Or into laws which here in silence rule 
Great Nature’s mysteries concealed from man, 
Down to the labourer, who his daily bread 
Earns by hard toil and sweat upon his brow. 

The Spirit of Invention lives and moves ; 

Thought, ever active, works in each and all. 

I will not pause to speak of deeds of fame. 

Of glory won by warrior and by prince. 

Since such alike have ev’ry age adorned ; 

But turn to Love, that spirit which unites 
Man to his brother ; slav’ry hating, ' 

Not for himself alone, but all mankind. 

My friends I it is, then, Love which doth exalt 
The Present, and ennobles it above 
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All that the admirers of the Past can praise.” 

“ The Present speaks in thee,” Ernest replied, 
Tlie Past in me. Enough.’* Then Calchas ruse 
By fiery youth impelled ; with glowing check 
He combated the stranger’s cautious words. 

“ Think not thy soul can fully comprehend 
The Beautiful which lived in ages Past ; 

Thou, who oanst not perceive, far less admire. 

The Beautiful and Great of later times. 

Wilt thou the world with other eyes behold— 
Eyes of the Past ? Then summon to thine aid 
The Spirits of the Past, and let them here, 

With vision clear and open, look upon 
The labours of the Present. Thales call, 

He, whose intpiiring mind paused musingly 
On the mysterious power, to action roused 
By amber rubbed. This power (to him) a spirit 
Woke from its slumbers by all-wondrous ait. 

See how tliat spirit by our nurture grows ! 

Let him behold it now as lightning gleam ; 

Teach him to look, led by the clearer light 
Of deep investigation, how the power, 

AVliieh in the flashing lightning blinds the sight. 

Or in the rolling thunder deafening peals, 

Doth silent dwell in all material things 
Be it in water, or in air, or earth, 

Or in the gifted ore ; as the spark lives 
In stone, by art from darkest night drawn thence, 
And to the senses wonderful revealed 
In all its varying forms ; tasted in salt, 

In heat and liglit perceived ; now in the flame 
It writhes, and in the faithful magnet now 
Points a sure pathway to the mariner; 

It lives ill branch and leaf, in muscle strong, 

And shrinking nerve; the eye material 
Cannot detect it, yet is it revealed 
To the soul luminous. Let him behold— 

Then do thou well reflect how such a sight 
Will move him. Call Pythagoras and bid 
The sage to mark the laws divine which rule 
Each planet’s course; and when he reads and sees 
Such harmony amidst the countless worlds, 
Trembling wdth joy his heart will overflow 
Before the sacred concert of higli reason. 

What Mathematics have for us achieved 
Ijct Euclid see ; and how on Nature’s steps 
They follow close, their constant progress marked 
Neither by sudden pause or forward bound 
But leading on to infinite results 
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Of computation which he dreamt not of. 

Then Aristotle, once the king of men, 

Great prophet of the heathen ! through the lapse 
Of ages past, Christian, and Islamite, 

Thee as their master owned, and unto thee 
The learn'd do homage still ; who first to man 
Reveard the depths of thought, and did unfold 
The secret laws which guide the heav’n- taught poet 
In his creations ; and with equal skill 
And clearness did the policy declare 
And laws by which a kingdom may be ruled. 

Great Spirit ! thou with fearless eye surveyed 
All nature, still by thy light we read 
Wisdom in ev^ry living creature^s form. 

Consider us aright, and thou wilt find 
No pause in our deep earnest search for Truth ; 

And thy free spirit a charm will ever hear 
In verse romantic, produce of our age. 

But what the Present time has best conceived 
For the Statens good, and for the gcn'ral weaj, 
(However from perfection far removed,) 

Thou wilt assuredly confess to be 
A progress great and glorious, although 
Such knowledge may appear of little worth, 

Compared with all philosophy has gained 
Of Nature’s works.” Here Ernest spoke in haste, 

Nor could contain his words impetuous. 

** Thy eloquence is always moved to speak 
In praise of the one knowledge which belongs 
Unto the Present, though of spirit and soul 
Sterile and void,” Then Frankman straight replied — 
The man of wise and comprehensive soul: — 
lladst thou this question duly weighed, then ne’er 
So crude a judgment couldst thou have pronounced. 

He who has found the end of his research, 

A soul oppressed with knowledge there to end, 

Has only read the book, not grasped the sense. 

If ancient Greece had nature’s secrets known 
As we, then would not heV famed poetry, 

Or proud philosophy have now become 
Degenerate ; for scarcely thou wilt doubt, 

That to harp ever on one favVite theme, 

Will by degrees lead us away from truth. 

Let the eye always contemplate one form — 

How soon ’tis dazzled ! — and the image gained, 

Desire increased for more, in eager quest 
Falls into wild extravagance and falsehood; 

And even mayhap the brain in madness reels, 

E’en where the soul is never thus profaned 
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By such desire ; yet fixed on one idea, 

Closing the mental eye to all besides, 
llejecting the vast wealth nature presents. 

And gazing as one in a waking dream, 

The soul will pass away. Too long within 
Our native Germany there have been some, 

Who strive with daring wing aloft to soar 
Over the barriers safe of certainty. 

Which here inclose Art and Philosophy. 

Ye fools ! intoxicated with desire 

To gain what Nature placed beyond our reach. 

Truth ye reject for wisdom's semblance 

And empty phantoms. In Philosophy 

And Art no power can check the wayward flight 

Of the wild visionary, save the search 

Into the depths of Nature's laws profound. 

Here, life of action — here the eye beholds 
Reality. With rapid strides she comes, 

And with new weapons ever armed, subdues 
Conceits, and silly fancies whiidi have grown 
To be revered througli age. In deeds, not words, 
Not in the meditations of the brain 
Sophistical she rests ; but each day tells 
How she by countless works her powder retains. 
Dost thou not now behold the bulwark fall. 

The dreams of him — the visionary, fade } 

Oft has the voice of Wisdom been decried. 

When she hath dared .some fond conceit to ijuencli, 
Which by the multitude has been embraced ; 
Opinion then alone can be subdued 
When seen by all ; for else Truth's staff of office 
Is snapped in twain. How many a prejudice 
lias vanished when the lightning's flash is led 
By the slight wire obedient to the ground. 

Since we have learned the motion of the earth. 
What baseless theories have been destroyed ! 

Since we created visions for ourselves, 

How many a wandering sprite has disappeared 1" 
Ernest replied: “ I never have denied 
That Intellect has triumphed ; yet, with life 
Adorn it as thou wilt, my inmost soul 
Still cleaves unto the golden time, when life 
Was not a mere reflection of cold reason. 

Pardon me, if I still maintain, that Helios, 
Guiding his fiery steeds, still rouses in me 
A more poetic ardour, than the sage 
Who tells me of a lifeless circling ball, 

Blind to its own cflulgcnce, and which spreads 



160 


THE EELATION BETWEEN 


Rich blessings o'er the land, yet feels no power 
Or pleasantness ; rejoices not to hear 
The voice of praise, nor can itself return 
Thanks to the Giver. Darkly it moves 
As the mechanic’s wheel ; the heavens are empty, 
And the wide space, once dwelling of the gods. 
Now tenantless, serves but the slavish law 
Of Gravity. Away with learned lore ! 

Leave me in peace, free to enjoy and live 
Within the golden dreams of days long past; 
When Oreads filled the heights, and Dryads dwelt 
Amidst the groves, and water from the spring 
Rippled from vases held by lovely Naiads. 

Leave me the Poet’s song, e’en as himself 
Immortal ! ” With generous ardour then 
Calchas replied : “ Where is the man so rude 
Who has not followed in the poet’s train 
Into a world, his own imagining, 

Adorned by him with wisdom and with beauty ? 
And shall we, then, despise the inspirations » 

Of that exalted nation which upheld 

The torch to Europe ? Think not such there be. 

Yet the poetic splendour of the Greek 

Shall not our eyes delude. Is there no power 

In Truth, beauty divine, which thou in scorn 

Rejectedst ? When in mockery thou sayest, 

* Our sphere by Gravity is ruled,’ thou hast 
The great first cause of Nature overlooked ; 

The wondrous force which binds all things to earth 
Alone thou saw’st. This force is but a witness 
Of the great principle, which in itself 
All doth unite. The origin of power 
Connecting, ever present in us all, 

The pious soul points to th’ Eternal Ruler, 

He whose Omniscient Wisdom ordereth all. 

The watch — an image of the vast machine 
Which moves a world. Thought is the origin 
Of each ; but with this difference — the first. 

The work of man; his brain inventive, learns 
To apply the powers his Maker lent, for good; 
While in the last, a work divine we see. 

Gifted with ever-germinating life. 

Truly, within the world each separate part 
^ Obedient, without self ‘Volition acts ; 

As in the body, not a limb can move 
Unless directed by the sovereign will ; 

The mind within gives life unto the whole. 

Dost thou perceive nought but machinery . 
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In laws which guide the course along heaven’s patlis? 

Look with a larger view around ; behold 

The unity of living thoughts, displayed 

In countless varying forms. The mighty sun 

Is but a twinkling star amidst the space 

Infinite filled with worlds, whose suns, heaven's lamps, 

Shine in our night. The sphere which bears us on, 

A planet only. They the light of worlds, 

Whose forms gigantic, to our human sight 
Jn the blue vault of heaven as lesser lights 
Appear ; as on its axle turns our earth. 

Each planet turns — each in the space assigned. 

Till to the eye of him who dwells on earth 
'riic arch of heaven itself appears to move ; 

Alternate day with night, motion with rest. 

Each planet moves with path unvarying; 

And each rejoices in the changing year 
And season, as the sun is near or far. 

Again, — call on the souls of men long dead, 

And through the telescope let them behold 
Valleys and mountains on the pale moon’s face, 

Moons circling other planets far remo\ed. 

Let the astonished gazers turn and look 
Uj)on the spangled heav’ns, there to discover 
'rhousands of blazing suns, encircled by 
Companions numerous ; then, if amidst 
This region infinite, the spirits there 
Should, prophet-like, a race of beings behold, 
Struggling for mental power, knowledge divine. 

Would they with longing eyes seek for the steeds 
Which draw Apollo’s car, or wish to see 
Diana, with her hunting-spear and nymphs? 

Oh I tliey would gladly in that hour renounce 
Dryads, and Nymphs, fair guardians of the stream 
Could they, like us, behold the hidden course 
Of Nature, whch provides the flowing spring. 

Bedews the grass, where we may almost hear 
’J^he breathing of the silent, scented flower ; 

And where the sage may trace the active course 
Of things with life replete ; the rushing wind 
Plays well his needful part. Turn, then, and look 
Upon the varied business of man’s being. 

Where the inventive spirit finds fit work 
For the free hands to do. In sooth, we might 
A thousand wonders add unto the seven 
V\'hich the past world astonished. N(j\v no more. 
Since wonders are so rife, that one alone 
Seems but the little vessel which hath borne 
Us through the misty way. What Nature lent 

M 
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Her feathered children of the air, to soar 

With outspread wing, free in heaven’s azure vault, 

Art has outdone ; and now majestic floats 
The dweller of the eartli in regions where 
The kingly eagle has not dared to soar. 

Did not the hapless fate of Icarus 
The poet warn, that such an airy flight 
Secure he cannot dare. Praised be the age 
When w'onders are so rife, that one like this 
Is lost among their number manifold. 

I hope I shall be excused for having introduced this loni^ 
quotation, as it may serve to place the scientific and {esthetic 
inode of thought, which it seems to me must proceed from 
the proper cultivation and nurture of natural science, in a clear 
point of view. It is easy to perceive that it is not intended 
now to reject cither that which in ancient or modern times 
has been considered beautiful ; hut to acknowledge the co- 
operation of the discoveries of natural science in the forma- 
tion of the more extensive kingdom of beauty which is de- 
manded by our own period. I have spoken, not only here, 
hut in earlier writings, of the extension and the union whicli 
is thus produced between the comprehension of science and 
beauty. The tendency of my thoughts has generally led mo 
to illustrate the case from the universal laws of nature, and 
thence to point to that which is exhibited to the sensational 
apprehension. There will soon be an inclination to admit 
the reciprocal influence which must exist between science 
which has originated from a description of nature on the 
one side, and poetry and the jilastic arts on the other; 
but it has not yet excited the attention which it deserves. 
Humboldt has represented this in a masterly style in his 
Cosmos, vol. ii. p. 370 — 465.* **' I must refer you to this, and 
will only mention the principal idea in as few words as pos- 
sible. The more perfect knowledge of the works and active 
laws of nature which our period possesses above every other 
preceding it, and the ocular knowledge of distant countries 
which is now gained by so many well educated travellers, 
must give occasion to representations in which scientific 
accuracy is immediately comprehensible to the imagination. 
This union is not accomplished by the addition of extraneous 

* See Translation from the German, by E. C. Ottc, (Bohn’s Scientific 

Library.) 
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ornaments, which would be in opposition to all true art ; but 
in such a manner, that the nature of the locality may bo com- 
j)rchon(led in its many and various relations ; which neces- 
sarily requires a combination of almost all the powers of the 
soul. The rej)rosentation of the knowledge thus gained must 
in that ease harmonize with it. 

“ Without leaving the land of our birth, we not only learn to know 
liow the earth^s surface is fashioned in the remotest zones, and by what 
animal and vegetable forms it is occupied, but we may even hope to 
have delineations presented to us which shall vividly reflect, in some 
degree at least, the impressions conveyed by the aspect of external 
nature to the inhabitants of those distant regions. To satisfy this 
demand — to comply with a requirement that may be termed a species of 
intellectual enjoyment wholly unknown to antiquity, is an object for 
which modern times are striving ; and it is an object which will be 
crowned with success, since it is the common work of all civilized 
nations, and because the greater j)ertcction of the means of communica- 
tion by sea and land, renders the whole earth more accessible, and 
facilitates the cemparison of the most widely separated parts.” — (Sec 
Translation of Humboldt’s Cosmos, vol. ii. p. 43G.) 

The poet, when he -wishes to place the scene of his events 
in ii distant land, will also be enabled by the vivid compre- 
hension of all conditions of existence ofiered to him by 
.science, to give that clear, visible truth to his description, 
which so much contributes to charm his readers and his 
auditors. It is the wish of Humboldt that landscape-painting 
should be much extended by the numerous and remarkable 
varieties which arc afforded by the vegetable kingdom of dif- 
ferent countries. He wishes that the landscape-painter, after 
having prepared himself with an appropriate knowledge of 
natural science, should reside a considerable time at the 
different localities, and then produce his works, with that 
freedom of art which is suggested by the mind which has 
been thus enriched. 
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1 . — The Invariahility of the Laws of Nature. 

With a full persuasion of the ancient doctrine of the 
invariability of the laws of Natee, I have endeavoured to 
show in the former part of this work, how, in my opinion, 
this incontrovertible truth by no means leads to a denial of 
religion and morality, which many have been led to believe, 
by a false comprehension of what is required oy Nature ; but 
that well grounded Natural Science shews that these laws are 
dictates of reason, originating from divine reason itself, and 
this doctrine, if properly understood, is in the most perfect 
harmony with true morality and religion. The highly 
esteemed author of the Remarks is not convinced by my 
representations, but disputes the invariability of natural 
laws. The principal objection is put in the following words : 
(p. 299.) 

“ No one doubts that the laws of reason, if we may use a theological 
expression — those ad xntra, namely, the laws which constitute the nature 
of reason, are eternal, for reason cannot deny itbclf. At the same time a 
law may be quite rational, and yet only be valid for one particular period, 
whilst the actions, as the author says, must be different, if we art in 
different circumstances, according to the same principles. The animal 
and vegetable kingdom of past ages was created according to natural laws, 
but this has now passed away, and is replaced by other animals and plants, 
also created by natural laws, which therefore cannot be the same as those 
which nature obeyed in those former ages. Some people will say — only 
differently modified, according to times and circumstances ; for those law^s, 
being variable, were not fundamental laws. We must indeed at length 
reach invariable laws, — the fundamental laws of the whole of existence ; 
but the question is : how high shall we mount in order to find laws which 
are independent of time and circumstances, and which cannot be changed ? 
Nay, why may we not indeed question whether the nature of-tiiis whole 
world, however long its duration may be, is yet, if I may so speak, a tem- 
porary arrangement, which can, and will be changed, whilst the reason, 
which is revealed in it, remains the same ?" 
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It is undeniably true, that, “ the actions must he different, if 
we act in different circumstances accordimj to the same prhu 
ciples /’ hut if the principle remains the same, tJum it has not 
certainly been changed T' The actions arc certainly not tlie 
principle, but events, which obey the laws. 

The subject, however, is far too important to allow it to be 
decided in any way which gives it the slightest appearance of 
a dispute about words. So fir as I understand the author, he 
wished to say, that the altered circumstances were not pro- 
duced by invariable laws; and ive must thence infer, that the 
gradually developed effects were not necessary consequences 
of fundamental laws. But this opinion does not agree witli 
what nature teaches us ; our researches there shtw us, that 
altered circumstances are in themselves the consequences of 
natural laws. In the Remarks an example was selected of the 
altered circumstances by w'hich animals and plants which 
have arisen at different periods of the earth were differently 
formed. Since the reader, in order clearly to comprehend 
the explanation of this example, must behold several cxam])lcs 
vividly before him, in which it is evident how closely natural 
laws are united with one another, and what an immense 
variety of unusual phenomena may arise from this cause, so 
that effects which occur under different natural laws mutu- 
ally influence one another, I will introduce the subject with 
a suitable illustration. 

It is a law of nature that all bodies and parts of bodies 
mutually attract each other; and it is as certain, that the 
attraction between two points is inversely the same as the 
squares of the distances. The force with which two points 
attract one another, is therefore a hundred times loss at a 
distance of ten feet, than at a distance of one foot. The dis- 
tance may undergo innumerable changes, the law remains the 
same. But from this law it further follows, that all bodies 
fall perpendicularly towards the surface of the earth, namely 
towards that surface which the earth would have, if all its 
inequalities were away, a surface such as every expanse of 
water exhibits. If it is now proved, that a body falling very 
near a large mountain deviates slightly from the perpen- 
dicular, does this shew that the law is changed } or does it 
not rather shew, that in consequence of the law, the deviation 
tokes place from the attraction of the mountain ? We further 
find that a body does not fall everywhere on the surface of the 
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earth with equal velocity, although it is the same mass of 
earth which attracts ; but docs this shew a change in the law 
of Nature ? No; it is because another fixed natural law inter- 
feres with it ; namely, the law of centrifugal force, which, itself 
a necessity of reason, is only a part of the combined laws of 
motion. By this law, it has been calculated that the velocity 
in falling, increases, the nearer we approach the poles ; and 
we should not forget that this inequality had been calculated 
long before it was discovered by experience. I say an inequa- 
lity, because its foundation rests upon a unity, namely on a 
unity of law, and by the necessity of reason is formed out of 
generally prevailing laws. The law of attraction is recogni- 
sable under a variety of forms, in many other natural events. 
If we set a body in motion, attraction acts upon it every 
moment as much as if we had not given it this motion ; but 
from the union of these two influences, there^ arises a new 
velocity and direction from the laws of the motion imparted, 
and from the subsequent fall. Thus an obliquely ascending 
motion imparted to a body, causes it to describe a parabolical 
figure. At the same time, in this example, I have for some 
minutes paid no regard to different co-operating circum- 
stances, and especially to the resistance of the air. This 
produces a change in the form of the path described, but 
exactly such a change as the natural law of resistance 
requires. 

Even when currents of air change the path of the projected 
body, this docs not happen because the laivs of attraction, of 
motion, and of the resistance of the air, arc altered, but 
because an effect is added, Avhich is regulated according to 
the laws of the cun'ents of air. Bearing in mind the same 
laws, if wc now imagine a body which has received motion 
far above the earth, beyond the region of our atmosphere, 
we can, from the same principles, mathematically prove that 
it must describe an ellipse, whose size and deviation from the 
figure of a circle is determined by its velocity and distance 
from the earth. In this manner we can calculate the ellipse 
described by a body, which is as distant from us as the 
moon, and behold, it is the same path >vhich the moon 
actually describes! A few centuries ago, the inequalities 
^Yhich were discovered in the path of the moon appeared so 
inconcei Viable that they were compared to freaks. The laws 
of attraction, discovered by Newton, gave him the means. 
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even at that time, to account for many of these inequalities, 
and to find there existed still more inequalities which obser- 
vation had not then discovered, but which were afterwards 
confirmed ; and now, by means of the higher cultivation of 
mathematics, it is possible to calculate beforehand all these 
inequalities, and to such a degi-ee that calculation satisfies a 
I’ar more delicate po>ver of observation than we formerly pos- 
sessed. 

But our thoughts cannot stop here. The moons of the 
other planets, and the earth, with all the planets round the 
sun, move according to the same laws. I will not explain 
(his more minutely, hut will only remark that we find in all 
Miis variety innumerable inequalitien in distances, directions, 
velocities, &c., which all follow tlie same laws. Science, by 
her predictions, defies the arguments which ignorance has 
occasionally ])roduced; these predictions are not few, ob- 
scure, uiidetciinined, or only accidentally coincident, but 
numerous, clear, determined in point of time and place, and 
iiover-failing. We here see a great example, and yet, wlicn 
compared with the richness of its contents, but slightly 
developed, which may explain to us the important truth, 
that the consideration of Nature olfers to xis a connected 
view of the ever-present manifestation of divine reason in the 
Finite. Wc do not lu're speak of signs and presentiments, 
l)ut of mental demonstration. 

After this great example I shall be able to treat those 
which follow more briefly, and to employ tliem principally as 
an illustration in various ways of the character of the laws of 
nature. 

Wc learn from chemistry that the natural action by which 
iron is rusted is combustion. But it is a law of Nature that 
combustion produces heat; do we not here meet with an 
i xcoplion ? It only appears so ; for this combustion takes 
place so slowly that the lu^at which is every minute evolved 
is too little^ to be proved by our instruments of measurement. 
The answer is perfectly satisfiictory, but it can receive another 
suppon, if I may so express myself, from without. By 
means of chemical experiments, by which it was attempted 
to restore sorne iron-rust to its metallic condition, the metal 
was changed into the form of powder. When the innu- 
Juerable small surfaces of the iron-dust come in contact with 
the air, they become rust, with a rapidity a thousand times 
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greater than that which took place in the solid mass of iron ; 
and, in this instance, a powerful evolution of heat is not 
wanting. 

It is a well-known law that fire produces heat ; but if we 
put water into a red-hot crucible which contains liquid sul- 
phuric acid, it will be changed into ice. To those who are 
not versed in science, this appears an extraordinary excep- 
tion to the law. But the scientific man may note it down as a 
triumph. He knows that actions here take place which 
obey different laws. The one is the communication of heat, 
by which water receives a higher degree of heat ; the second 
is evaporation, which produces cold. Liquid sulphuric acid 
evaporates with a greater rapidity than most bodies, and 
produces such intense cold that the water not only loses all 
the heat which it receives out of the hot crucible, but a great 
deal more, and thence arises the effect, so astonishing to the 
imagination, that water becomes ice in the midst of fire. 
Those who are acquainted with the fact will see that I do 
not here enter into all the minute circumstances ; but they 
will also know that they arc not of that description that from 
them an exception can be made, in the constancy of natural 
laws. 

Such a union of several powers, where each acts according 
to its own law, is so far from being of rare occurrence, that 
it is rather the usual mode of action in Nature ; thence an 
infinite variety of effect is produced; but with all this 
variety in time and space, it is only the eflPects which suffer 
a change, the laws which they obey remain the same. 

Bearing this in mind, we must look at the more com- 
plicated actions in mature, for example, the life of plants. 
The plant feeds itself upon certain materials, whose circula- 
tion and chemical combination is promoted by heat and light. 
The laws by which heat and light operate in the plant arc 
inevitable, but the effects springing from them arc various. 

Heat produces many changes in the chemical reciprocal 
action of matter, and this is also naturally the case with the 
chemical action which takes place in the vegetable kingdom. 
These effects, as w-cll as evaporation, are caused by heat, in 
accordance with determined natural laws, which are the same 
in the vegetable kingdom as in all the rest of natiu-c. 

In the dry, hot seasons of the torrid zone, the evaporation 
produced by heat, both in the ground and in plants^ 
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has such a preponderating tendency to dry up, that the 
water whicli dissolves at last loses the chemical action by 
which the nourishing materials are carried through the 
different parts of vegetables. Now, if the chemical action in 
these plants ceases for a period, it is not caused by the ces- 
sation of those chemical laws^ — ^these remain unaltered — ^but 
because one of the conditions of the chemical effects conse- 
quent to the natural laws of heat has been arrested. If an- 
other season brings with it the necessary moisture, the mutual 
action of the dissolved materials again jbegins : it need hardly 
be said that the seasons themselves originate in natural laws. 

It would occupy too much time if I were here to treat of 
the laws by which light affects plants, by which the carbonic 
acid of the air is imbibed by the leaves, and again by which 
these fill the atmosphere ^vith oxygen, and many other laws 
which arc of importance in the active forces which influence 
the lives of plants. I think I have said enough to show that 
it is not the laws of action which undergo a change, but the 
actions themselves, in proportion as they coincide with the 
course of the laws which govern the whole. 

I found it necessary to make this j^reliminary notice before 
I could venture to pass to the example introduced in the 
Remarks, for this is borrowed from a branch of scippee which 
is not nearly so well understood as the doctrine of motion or 
astronomy, or as the observations upon the life of plants on 
the surface of the earth ; it might therefore be possible, that 
any one who tliought it worth while to take a part in the 
present discussion, might make use of the points of dispute 
offering themselves here, and thus perplex the whole matter. 
We must next show, how it w'as possible that the numerous 
changes which took place during the development of the 
earth, usually happened under the same laws. A glance at 
the present theory of the development of the earth which is 
now generally adopted, will suffice. I consider it essentially 
correct ; but if we had not such indisputable proofs from so 
many other sides, of the invariability of natural laws, an 
example borrowed from a less developed branch of science 
might be easily mystified, not to the true natural philoso- 
pher, but to many who justly desire to participate in the 
explanations which may be here given. It will now be 
evident, that it would not destroy the intention of the follow- 
ing statement, if it were contended that the planets were ia 
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a state of vapour before they became liquid ; but it is still 
easier to prove that they were liquid before they became 
solid. If we were to give up the idea that the vaporous 
condition first existed, we certainly could not account for the 
greater degree of heat at an earlier period ; but that it did 
exist, and that it gradually cooled in the course of time, 
would still remain certain by other proofs. Even if other 
influences occasionally produced some interruption in the 
gradual cooling, our explanation in the present example 
w'ould equally serve as an illustration, and from oui- certain 
knowledge of the invariability of natural laws, it would not 
fail in its power of conviction. The earth was developed by 
laws which have never chang(*d, but its condition has undergone 
inccssimt change. In the many thousands — indeed, perhaps, 
millions of years, which preceded the formation of the first 
organic bodies on the earth, it was converted by a series of 
condensations from an enormous ball of vapour to one much 
smaller, not very unlike the size of our present earth. Ac- 
cording to a well-known natural law, these condensations 
emitted a great deal of heat, far surpassing what was at the 
same time lost by radiation. When the contraction had 
fulfilled the principal part of its work, and the earth was 
brought nearly to its present density, it was in a very heated 
condition. The condensing action was no longer suflicient 
to produce as much heat as was radiated ; its surface became 
liquid ; a great part of the vapour surrounding it was con- 
densed ; it now became an inuardly liquid ball, surrounded by 
a firm crust, covered with such a hot sea, that neither jdants 
or animals could exist on it. But the process of cooling 
always continued; and when the surface was reduced to a 
temperature which probably little exceeded what now exists 
in the torrid zones, plants and animals began to dev elope 
themselves. W e learn, from the oldest strata in which these 
remains are found, that it was only the least developed 
organic forms which then existed. The atmosphere at that 
period was of a very different quality from what it afterwards 
became : it abounded in carbonic acid, and was deficient in 
the air necessary for respiration, whose principal clement 
was chemically united with the carbonic acid. On account of 
the intense heat, the atmosphere contained a great quantity of 
vapour ; in the upper regions of the air this vapour was con- 
densed by giving out heat to the heavens, and therefore far 
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denser clouds must have been formed than now exist, and thus 
less sunlight could penetrate them. But in consequence of 
the invariable laws of heat, the cooling process continued ; a 
great part of the vapour w^as thus condensed, the atmosphere 
became clearer, which enabled the sunlight to act more 
jjowerfully upon the earth, and by that means to produce 
unequal effects on the different parts of its surface. During 
the various changes of condition which arose in consequence 
of what w^e have here described, more organic forms were con- 
tinually developed; sunlight, so favourable to the life of 
])lants, increased ; the large proportion of carbonic acid in the 
atmosphere gradually gave more and more of its carbon towards 
the nourishment of plants, w’hence its oxygen became sepa- 
rated as vital air, and the atmosphere became better adapted 
to the life of animals. It thence follows, that each natural 
])criod must have prepared for the succeeding one. We find 
in the remains* preserved in the earth a series of forms more 
and more developed, which succeed one another, till at length 
that condition was prepared, in which man, and the animal 
and vegetable world adapted to the wants of man, could 
jwosper. It is probable that this began wdieii the juoportion 
of heat was such that tlie globe did not annually radiate more 
heat to the heavens than was restored by the sun, or that this 
equilibrium was so nearly attained, that our obsorveations 
could not discover any perceptible change; and, so far as 
our kiiowdedge of the productions of the vegetable kingdom 
iu difibrent countries is communicated to us through history, 
Avc arc fully convinced that this w^as the case. 

1 do not feel myself called upon to investigate here the 
ideas w^hich are exhibited and further developed in that part 
of the Kemarks which w^e have considered (p. 198, &c.) con- 
cerning the j)resent world being a temporaiy arrangement, 
and the future world of a completely difibrent nature. I shall 
be satisfied if people will believe with me, as a certainty, that 
the world in which the human race was created, and has 
been developed, in which it has received so many revelations 
of the ali-penetrating. all-ruling Divine Reason, and in which 
jyason rouses so many presentiments of the numernini habita- 
tions which are promised us in the house of our Father — that 
that wrorld, I say, is governed by an eternal Reason, whose 
mode of operation is recognized by us as the invariable laws 
of nature. 
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I am well aware there are many who think that the con- 
ception of the world here exhibited, which, though of old 
date, is still very imperfect, leads to terrible consequences, 
and threatens to deprive them of many notions in which they 
formerly found consolation. I do not consider it to be worthy of 
the subject to prove the existence of that which could remove 
this fear, without first mentioning that our wishes should not 
determine what we desire to receive as truth. Should we not 
feel inwardly ashamed if we caught ourselves in the endeavour 
to desire a different truth than that w'hich actually exists ? 
And what folly it would be, if we allowed ourselves to be 
determined in our opinions by o.ur desires. Our wishes and 
desires could not make it true ! No ; let us honour truth : it 
is indissolubly united with virtue. The whole truth brings 
its own consolation with it. I will endeavour to show this 
in regard to this very subject. I know very well that this 
undertaking which has been so often attempted,' is one of the 
most difficult, and perhaps can never be executed to general 
satisfaction ; but still I hope that those who have made 
themselves familiar with what I have already said upon this 
subject, (p. 121-127,) will afterwards follow the explanations 
which I shall here give, and through them see that image 
of the most perfect harmony in the world of reason, which 
they brought with them, still farther carried out. 

2.— Caw the government of God dispense with his Arhitrary 
Will? 

The opinions of philosophers have always been very much 
divided upon this most difficult question. It is a dispute 
which has not hitherto been decided before the tribunal of 
mankind, and will probably be often renewed, as it is at 
present between my most respected friend and myself. We 
are of course agreed in believing that God governs the world 
with infinite wisdom ; but, on one side, it is asserted that the 
incalculable encroachments which are made by man’s free- 
dom in the progress of things, produces irregularities which 
cannot be removed by an all-embracing divine legislation, 
but that they require particular decrees demanded by the 
events, as is the case in the government of earthly states ; on 
the other hand it is assumed that the divine government of 
Reason is so perfect that, without any after-aid, it arranges 
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those events produced by the irrationality of man in the 
rational plan of the whole. It might therefore appear 
that the mode of comprehension which I follow attributes 
greater wisdom to God than the one opposed to it, but 
it would be very wong to allow such an a])pearance to rest 
upon the opposite mode of comprehension. Those who 
assert the necessity of the arbitrary dealings of God, attri- 
bute to him the greatest possible wdsdom ; but they think that 
an eternal legislation can only regulate those actions which 
must of necessity occur, and that it would be an impossibility 
that such a legislation could remedy the abuses of freedom. 

AVhile I can with perfect conviction maintain what I said 
in the division of an earlier paper, entitled “ The essential 
principles of morality the same throughout the Universe,” 
(pp. 122-125), I yet think it advisable n(»vv to develope and 
defend my opinions hir more circumstantially. 

It is the opinion of some people that the perplexing en- 
croachment of accidental causes in the progress of things 
cannot be adjusted without the su])crvision and assistance of 
an arbitrarily-acting lleing; but this is a mistaken idea: if 
we only know the nature of the disturbing cause, or of the 
disturbing causes, wc can frequently prevent their effect. 
'Jhis is more certain to happen, the greater the understanding 
and the insight which arc thus put into action. If all that 
we can accomplish as men be ever so little, still it shows us 
the possibility.’ To Infinite Ileason infinitely more will be 
possible. 

I will illustrate the case by a scries of examples, and shall 
of course begin with those which are easiest of comprehension. 
Let us transport ourselves back a century and a half ago. It 
was required that a clock should bo carried on a voyage 
round the earth, and that it should constantly retain its 
regular course. If we only consider the principle, wc must 
find that this is impossible; from the change of toinpo- 
rature as well as other circumstances, the length of the 
delicate spring, and of the diameter of the pendulum which 
regulates the watch are altered ; it is therefore declared im- 
possible that it can preserve its regular course : the maker of 
the clock, or some one sent by him, must accompany it to 
correct the irregularities. But, no; this is not only unne- 
cessary, but would be quite inadequate for the purpose, 
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for the artist who understands the laws by which the effects 
happen, is able to add particular parts which extend by 
heat in such a way as to remove the error ; and now, whether 
the captain of the vessel may choose to go to a hotter or a 
colder climate, the course of the clock remains tlic same. The 
case is sufficiently familiar in our own times, but we have 
here regarded a past period when it was unknown ; a century 
and a half has not elapsed since then. 

By the use of steam-engines, great powers arc put into 
activity; but a mistake in their management may be dan- 
gerous. The engineer may increase or lessen the fire as he 
pleases, he can even increase it to an unreasonable degree, 
and by that means give such an expansion to the steam that 
it would burst the boiler, if a contrivance had not been dis- 
covered to prevent it. That, as we all know, is the safety- 
opening, with the safety-valve of the boiler, which allows the 
steam to escape when its expansion is too great. In the 
earliest constructions of the steam-engine, some one was 
always obliged to be at hand to turn the cock which either 
opened or closed the opening for the steam. Neglect or 
oversight must have produced evil consequences; arrange- 
ments were afterwards contrived in which tlie engine did 
the work itself, and wdth greater security. The amount of 
resistance which the steam-engine has to overcome, fre- 
quently changes considerably. If the resistance were sud- 
denly to cease, the velocity of the engine would be increased 
to a dangerous degree, but a plan has been invented which 
immediately lowers the steam if the rapidity increases, and 
raises it again if the rapidity lessens. 

These examples will perhaps be thought far too insignifi- 
cant to be mentioned; but at the same time it would not 
perhaps have been right to despise the light which they throw 
upon the subject. If it had been prophesied that exactly 
these counter-effects and these moans of prevention would 
be discovered, most people w'^oiild have thought it impossible. 
Such examples may at least serve as a warning to those who 
confidently wish to prove a thing is impossible, because they 
cannot understand how it can be accomplished; a totally 
different design from that which deduces the impossibility 
of a thing from an actual inward contradiction. 

But we will now turn to an example which more nearly 



TO VARIOUS RELIGIOUS SUBJECTS. 


175 


concerns the subject, and which is so great that it embraces 
within it innumerable smaller ones. Ijct us transport our- 
selves back to a time when men were, either everywhere or 
on a large portion of the earth, in a very savage condition, 
without laws or a civilh^ed society. Eacli individual man 
endeavoured to use his unbridled will against others ; there 
reigned universal civil war, in which murder, robbery, and 
every kind of oppression met with no more opposition than 
the resistance which was oflered by the sufferer to those who 
attacked him. Let us now imagine that the following (jucs- 
tion is put to a man in this condition : — Could we not intro- 
duce siujli a ha])py condition in Avhich the powerful would 
allow the weak to retain tlieir own, the exasperated Avould 
renounce murder and other violent deeds, and the impas- 
sioned man would cmrb his desires when they injured others? 
Housed to thought by the (question, he would undoubtedly 
reply: — We can never ourselves produce sucli a condition : 
such a hap{)y state of things could only be attained if a God 
were to come among us, who would protect the weak, and 
would threaten and severely jmnish the strong, if they did 
'not obey him. We who know wlmit may be performed by 
laws, and by regulations for upholding the laws, are only 
astonished when, looking from them, wc cast a glance at the 
wild forces which they have subjected in such a remarkable 
degree. Every desire which originates in the human breast 
to possess, or to enjoy, what is the object of desire of another, 
challenges a dispute ; a dispute arouses more violent passions, 
and even grows easily into a contest for life and death, 
W^hat innumerable germs of wicked passions ! If it were 
possible that men could assemble together in numbers in a 
locality which had not been previously prepared for them by 
some legislation and civilization, the most frightful crimes 
would be of daily occurrence. But when we look back at 
the succession of different conditions, which, as far as it 
reaches is displayed to us by history in every country in 
which a higher social condition has been developed, we see 
how extraordinarily great are the difficulties which legislation 
has to overcome. However distant wc are from being 
satisfied with even the best social condition hitherto attained, 
still those who preceded us at a great distance, are to be 
regarded in comparison as savage and lawless. It would 
occupy far too much time were I to explain this here ; every- 
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one will be more strongly convinced of it by his own 
reflections on the social condition which history describes, 
the more detailed the historical picture which he forms for 
liimself. In return it will not be useless to observe at pre- 
sent, though only in a few examples, the manner in which 
laws operate. 

Man’s desire to appropriate to himself Avhatever pleases 
him, belongs to the first objects of legislation ; it must be 
restrained by severe punishments directed against the seizure 
of j)roperty belonging to others. The immediate effect is only 
to deter by terror ; but he who would place therein the whole, 
or even the most powerful effect of the law, is much mistaken. 
Law countenances man’s feeling for the justice of rational 
claims, lie found it was necessary for the common welfare, 
indeed for common rational intercourse, that every one should 
be secure of that which in accordance with reason he had 
gained for himself. It was not requisite for this end that his 
ideas should be perfectly clear; it was sufficient, that he 
remembered with displeasure every encroachment made upon 
his rights, perhaps even those, likewise, which had been made 
upon the rights of his friend, in order to give his appi obation 
to the protecting law. Hut this law was also directed against 
many desires which he might himself feel to appropriate to 
himself the property of others, lie woxdd now be restrained 
by that law, but not by its menaces, for he has himself already 
approved of it ; and he must now possess, although but dimly, 
a feeling for the reasonable demands towards which he should 
aim. The more the social arrangements are developed, se- 
curing the rights of each individual man, the stronger grows 
the inward consciousness of right, and this supports the laws. 
It originates in the inner mind of man ; but it is awakened 
and strengthened by being outwardly realized. Therefore 
the regulations for upholding the laws, and the disposition to 
approve them, strengthen one another, so that the security 
becomes greater, although the punishments are made, less 
terrible. 

Something similar may be said of the other dangerous pro- 
pensities of man. What a desire of vengeance exists in him ! 
This desire is often a natural feeling for justice, but its abuses 
are fearful. The laws place a barrier to it; they protect one 
man from the vengeance of anothci, but when justice requires 
it, they further offer a satisfaction. However imperfect this may 
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sometimes be, the universal knowledge of it softens and les- 
sons the desire of vengeance in man. Ilcncc it arises, that 
the knowledge of this outward reason protecting him, elevates 
his own rational life, and his respect for reason, which is 
connected with it. 

Those examples sufficiently point out many others, so that 
every reflecting mind will perceive that laws do not only 
produce an immediate effect, but that also, by unfolding a dis- 
position conformable to law, they weaken and extinguish the 
force of evil designs, even when they arc the most extravagant; 
and should a whole people simultaneously disturb the existing 
regulations, this disposition yet strengthens those who labour 
for law and order, and does not allow itself to be entirely 
extirpated by those who are seized with a mania for destruc- 
tion, but often restrains them, and indeed calls them back. 

If, therefore, we now consider that laws have, we may say 
many thousaii,d times, prevented various crimes, and that 
therefore the foresight of human lawgivers has often, for cen- 
turies, indeed thousands of years, prevented the abuse of the 
free will of man, vre thus sec the possibility of his actions 
being governed without his being himself oppressed. The 
direction which laws have given to the free will of man, in 
many respects beneficial, has been no oppression, for he is 
free, and can resist the laws ; but even when he goes astray 
he is still the expression of a rational being, who cannot en- 
tirely escape from Reason and from respect to the surround- 
ing government of Reason. 

However small we may esteem all that human wisdom has 
here accomplished in comparison with that which is per- 
formed by the divine government of the world — I agree 
most entirely with this: — yet multiply this performance of the 
limited wisdom of man, with Infinite Wisdom, and you will 
find the result of the calculation to be, that the infinite wis- 
dom of the eternal almighty God is able to guide everything 
without making casual alterations. Do not let us be disturbed, 
])ccause much remains in the government of the world which 
we cannot conceive, because the finite being cannot grasp the 
Infinite in its totality, indeed that it is only able to comprehend 
some of its great features. Those who believe in an arbitrary 
government, are accustomed to bring forward examples 
which cannot be explained by the universal laws of existence. 
It is very possible that the events thus selected may be iiiex- 
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plicable to us with our present knowledge ; indeed it is not 
difficult to find instances of* event, which can never be ex- 
plained by human knowledge ; but such inexplicable things 
eannot refute a mode of comprehension which, in accordance 
with its nature, does not pretend to explain each individual 
event. When our o})poncnts triumphantly bring forward 
inexplicable events, wc can reply to them : — In common with 
us, you cannot understand these events, but you fancy you 
understand them; you believe that you arc initiated into God’s 
decrees, and speak accordingly : wc know that we do not un- 
derstand them, and openly declare it. They may ])erhaps 
assert that they are guided by religion; that they judge 
by the will of God revealed to them by religion ; but only 
let them shew us a single instance of an event where it 
can be applied without the addition of some of their own 
wisdom. 

History has been often treated in such a manner that it 
presents the most extravagant inventions of the direct int<‘r- 
ference of God in the course of events ; but the more the 
historian understands his art, and exhibit things connectedly, 
still more we learn from him to understand the laws by 
which the events of the human race and human society arc 
directed. Former times have bequeathed to us several his- 
torical works composed in this spirit, but at no period have 
there been so many and such general demands for histori- 
cal representations, or such means to fulfil them, as in the 
present day. Our mode of contemplation is far from denying 
divine influence ; on the contrary, when it accounts for the 
laws by which events happen, for example, those by which 
the Homan empire fell, the Stuarts were banished from 
England, and the North American states were formed, it pre- 
supposes that these laws originate in the will of God, in con- 
sequence of the eternal nature of this will, not in consequence 
of arbitrary decrees produced by the errors of human freedom. 
It is acknowledged as an unavoidable imperfection, that we 
cannot explain each individual part in the laws deduced from 
the history of events ; but it is affirmed that neither intellect 
nor true piety gains anything bj' attempting to conjecture the 
designs of God in incomprehensible events. 

Many imagine it is a greater comfort to suppose we arc 
under the protection of a master who, humanly speaking, has 
a constant watchful eye over us, than if we only place our 
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trust in tlic eternal laws of the will of God. It appears to 
me that tliis opinion rests upon a misundorstandiii". I will 
first examine it by an example taken from earthly circum- 
stances. Let us imagine a man who intends to make a 
journey, and that, with regard to the road he has to travel, he 
must choose between two which lie in different countries ; in 
one personal safety rests u])on wdso laws, and in regulations 
appertaining to them ; whilst the otlier is so constituted, that 
it has been impossible for the prince, although wise, powerful, 
and good, to introduce the same laws as in the former state, 
tliough ho is ready to remedy this defect by giving the 
traveller a strong watch for his protection ; in which of these 
two countries can he expect to travel with the greatest 
security ? We may easily apply this to the two methods of 
representing the government of the world. The one assumes 
that the reasonable management of the world is sufficient to 
give us all the security which is really found in existence; 
the second requires the assistance of arbitrary insjx'ction. In 
order to judge correctly in lliis case, we must above all 
remember tliat wo must not demand a more secure protection 
than that which is in reality mot with. 

It has often appeared to me, that those who do not find 
in their first comprehension all the security they desire, 
require a far gi’oater security than what in reality exists. 
We should misunderstand that mode of comprehension if 
we did not remember that security docs not exist in conse- 
quence of an accumulation of the scattered laws of Nature, 
but by means of legislation in its entire connection and 
order, determined by eternal Reason. When Martensen^ 
says, “ tliat we arc everywhere vsurrounded by supernatural 
lioly powers, which are able to influence nature apart from 
God,’’ wc may, if we wish, comprehend the meaning of his 
words, by the more particular explanation, that we thou 
understand by nature, finality alone ; not the whole of nature, 
of which however finality is but a revelation. It would not 
be impossible to imagine that higher endowed beings formed 
a part of the eternal reasonable arrangement, wlio, unseen by 
us, watch over inferior beings like magistrates in the govern- 
ment of a state ; but the experience which we possess of 
what really happens, does not appear to demand this idea. 
We certainly often hear things related, which would be 
* Professor of Theology at Copenhagen. 
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inexplicable, if we did not believe in hio^hcr arbitrary 
arrangements ; but that anything is inexplicable without a 
certain presupposition is generally a very weak proof of its 
reality. We can only safely come to this conclusion, where 
we arc certain that we penetrate all the possibilities concern- 
ing the thing ; but this is not the case here ; for there are 
innumerable conditions and events whose importance for the 
welfare and happiness of individual man, we cannot exjdaiii 
out of this presupposition. Here belong all those effects, 
which ill consequence of universal laws, act upon innumerable 
individuals. The same storm passes over great tracts of land 
and sea, destroys ships, tears up trees, throws down houses, 
throughout following the same laws. Sometimes floods have 
desolated great tracts of land, and in one night consigned 
many thousand human beings to death. Earthquakes have 
produced as universal destruction. The same drought, the 
same untimely rain, the same severe winter, happens to all 
the inhabitants of a great extent of country. Now we can, and 
must believe, that the cflect of all such events which happen 
in common to very different people, belong to the universal 
harmony of reason, but we must at the same time confess our 
want of capacity to comprehend the individual parts of the 
event. If there is therefore such an unexampled overpower- 
ing number of such events which wc cannot explain, how can 
we arrive at that conclusion ? It Avill perhaps be said, that 
it is exactly this great sum of inexplicable events which com- 
pels us to believe in an arbitrary higher interference ; but if 
believed in this pre-arrangement, and attempt to compre- 
hend the possibility of an arbitrary 2)crfcct power which 
balances all the contradictions which the oneness of the 
occurrences has here brought together, we shall certainly feel 
our weakness. Then let both parties confess their incapacity 
to comprehend this part of existence, and let not the one 
attempt to procure an advantage at the expense of the other, 
by merely pointing out his incapacity. 

I know that there arc many who from another point of 
view will be dissatisfied with the mode of comprehension 
here defended. In consequence of this idea, they think 
that God has no more to do, after he has created the 
world Although this is unimportant as an objection, and 
although I believe wc should rather consider the comprehen- 
sion of the eternal government of Reason, than enter into 
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inquiries about the nature of God, I must still show out of 
what a misuiiderstandinjj the comprehension here defended 
criminated. It presupposes, namely, that God only once 
acted and then ceased; in place of which he constantly acts, 
and constantly makes laws ; were it possible for this to cease, 
the world would immediately cease ; he incessantly creates the 
entire intinitc manifold existence, and this lives in him* The 
human notions of repose, fatigue, <fec., which wc can never 
ap])]y to God, have nothing in common wdth these views. 

3 . — The development from the lower to the higher^ 

In the llemarks (p. 299) the'qiiestion is put : “ But why is 
it a law of reason that everything should proceed from the 
irrational, even from what is coiitrary to reason?” I 
answer, that I never admitted this. (Jn the (jontrary, the 
connection shows that it is my opinion that all things in 
existence proceed from something undeveloped, to pass 
through an imperceptible series of developments. If I am 
^ now asked why everything in the world proceeds from some- 
thing in which the reasonable is concealed like a hidden 
germ, I answer, that I need not explain why reason is as 
it is ; but that it is so in nature, will, I think, in vain be 
denied. Each individual man first begins his existence as 
a wholly unconscious embryo, and after birth as an irrational 
infant. If the author of the llemarks will apply this to the 
human race in general, he will not find it contrary to experi- 
ence. lie is certainly of opinion that history should point to 
an original state of perfection. At p. 300 he says, 

As far back as history reaches, we never find that a people have ex- 
tricated themselves by their own strength, from a savage and barbarous 
state, but the elevating germ of civilization was always brought from 
other countries wliere it already existed ; even where it met with such a 
favourable soil in the new locality, that it far surpassed the tree from which 
it was taken. We can imagine the imperfect gradually developed to 
greater perfection ; on the other hand, I confess that I can never bring 
myself to think that, in the natural order of things, life is developed from 
that which is contrary to reason, or the good out of the evil.” 

I must here remark that history (I do not say legends) 
docs not go so far back as the earliest civilization of nations. 
The reciprocal influence they exercise on one another is lost in 
the dark ages, of which we gradually learn to divine some- 
thing by the aid of their languages, the similarity of their 
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legends and their opinions ; but we hardly ever arrive at the 
first steps of civilization. Jfut if we admit that the germ of 
reason in the earliest race of man lies hidden as in the child, 
we by no means admit that the rational is developed out 
of tlie irrational, but that a conscious reason is developed 
out of something of which it is as yet unconscious. Accord- 
ing to this mode of comprehension, there existed no separate 
higher developed reason in the earliest race of men, from 
which intellectual cultivation coidd commence ; but the asser- 
tion that this must be a necessary condition, appears to 
me incapable of being proved. According to natural laws, 
the reasoning powers of man must be developed by reciprocal 
intercourse with the exterior world ; when he perceives an 
object with his eye, he stretches out his arm towards it like 
the child; after various attempts the remembrance of tht5 
impressions received by his sight, and the forms and distances 
which he has discovered by his senses, will be .impressed on 
his memory, and Ins reasoning powers will produce thoughts 
concerning it. 1'hc different animals will each make a peculiar 
impression upon him ; he wdll receive the same kind of im- 
pressions from the same species of animal, but dissimilar from 
different species, llis memory preserves those impressions, 
his reasoning faculties cultivate them. It is naturally the 
same with all other objects : plants, stones, &c. The more 
highly endowed among mankind will first develope them- 
selves, and afterwards extend their influence over others. 
Man, in obedience to his instinct, is impelled by certain im- 
pressions, to produce sounds. This is even the case with 
animals, but in constcpiencc of his higher faculties, man 
distinguishes them more accurately, preserves them more 
perfectly in his memory, and uses them to express his feelings 
and his thoughts. It is not necessary to discuss here how 
many ages may have elapsed, before there arose from this a 
tolerably comprehensive language; it is sufficient to see the 
commencement of the path. If we now observe what has 
happened in the historical period, it will perhaps be impos- 
sible to find a people who have not had some other nation 
as an instructor, but no one will deny that there are numerous 
examples of men who have discovered new truths, and who 
have everywhere made new mental progress. 'I'his indicates 
that such must have been the case before the historical period, 
and perfectly agrees with what we have seen, that the 
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human faculties only require the influence of tlic entire 
universal arrangements of reason, founded upon the divine 
nature, in order to devclopc themselves. 

Theologians have been generally very much inclined to 
believe that nature itself was degenerated by the fall of man ; 
but tliis oj)inion cannot be. combined with the determined 
knowledge that we possess. It is certain that, before man was 
created, the laws of nature were the same, tl}at matter had 
the same properties, and that the living beings were subject to 
suliering and death. I have said things with reference to 
this in many parts of my book, and especially in pp. 125-127, 
but very briefly, because I regard it as an acknowledg('d 
thing ; but I feel myself now called upon to say that our 
numerous investigations on the interior structure of the eartJi, 
and the laws of its development, have shown, that long 
befor(j man came into the world, many great and destructive 
changes hsvl taken place, in which whole species, indeed 
wliole races of animals, perished ; that in those times also 
many animals swallowed one another, and indeed in the 
bones of the earliest creatures distinct marks of disease have 
been traced. Such arc the clear proofs wc })osscss that suffer- 
ing, destruction, sickness, and death are older than the fall 
of man ! If any part of the Bible appears to contradict this, 
it may undoubtedly be reconciled by a correct interpretation ; 
but should the contrary be the case, which I do not believe, 
we must leave such passages as unexplained mysteries, until 
a higher knowledge is attained. I leave it to dogmatists to 
consider how far their doctrine of sin may be regarded in 
every way as indisputably correct, or whether they would 
profit by a further investigation. 


•J. — So7nc cxplajiations in reference to what I have said about 
Faith, 

tn the Remarks (p, 309), it is assumed, that in what I 
have said in my book (pp. 126-127) on faith, I liave really 
had in view the so-called faith upon authority, but this was 
not my intention. In the Remarks, a passage from my book 
is certainly quoted in part, but with some alterations of words 
and with omissions. I rider the reader to the passage as it 
stands. — (Seep. 127. “With respeetto much,” to “for truth”). 



184 


RELATION OF NATURAL SCIENCE 


By faith upon authority we must, I think, understand a 
faith which has its foundation in a blind submission to the 
opinions of others. It appears to me, that the word faith is 
ill applied here, and that the term faith upon authority 
should be more especially considered in the light of an 
opinion. He who allows himself to be guided with regard 
to disputed scientific opinions by the views of great men, 
may be accused of holding faith upon authorit}’. It may also 
be difficult to distinguish everywhere between this blind 
faith upon authority, and the rational confidence which we 
place in the knowledge and love of truth in others, wdiere we 
ourselves are not able to inquire. Happily, the case here 
does not require this sharply defined boundary : no one 'will 
apply the term fiiith upon authority, to a fiiith which is 
excited in individuals by the communications of the Pro- 
phet of the human race, which really reveals “ that which 
before was hidden in the fathomless depths • of his own 
nature.’^ 

Hence, an cmbiyo faith is the necessary consequence of the 
rational nature of man. If we were merely to call this 
embryo faith a faculty of believing, it would not sufficiently 
express its true condition : it is a disposition and a necessity 
to feel a conviction of the truth of the Keasonable, although it 
is not brought under our cognizance. The more compre- 
hensive the unity of reason of which we arc treating, so much 
more intimately is it connected with our own nature, or per- 
haps more correctly speaking, so much the more numerous arc 
the points of union in which the unity of reason, which stands 
before us as an object, amalgamates with our own rational 
nature. Our expressions arc far too poor to say at once, all 
that ought, if it were possible, to be at once expressed. In the 
expressions which I have used, w e shall feel ourselves tempted 
to raise our thoughts only to the form of Reason, but both 
the rational within us, as well as the rational without us, 
is an act of Reason. It is only the imperfection of our 
intellect that causes us to make a distinction betw^een the 
eternal creative power and eternal reason ; in reality they are 
inseparable. The creative power gives the thing its action, 
reason gives this action its form, which comprises in each 
thing a variety of subordinate forms, just as an idea can con- 
ceive in itself many subordinate ideas. If we turn to our 
own essence, we must then acknowledge that all its faculties 
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taken together constitute one work of the eternal creating 
Reason, or rational creative power, both expressions denot- 
ing the same thing. If we now view God as that essence, 
of whose being w'c must be convinced by our owui essence, we 
must then bear in mind that the former as much as the latter 
is an entire living Being, though in every respect infinitely 
more glorious. hVoin Him we receive, through tin? w'Jiole of 
existence, innumerable influences ; but our conviction of this 
springs from the intellectual faculties of our nature. By the 
hidden power of all these united effects, the knowdedge of 
God is awakened w ithin us. Some people have such a strong 
internal life of reason, that this consciousness is very easily 
excited ; most people require many and powerful means of 
excitement ; to these belong communications from other inde- 
pendent beings. Were such only believed as communications, 
a faith upon authority w'ould alone be produced, which is 
almost useless.to our rational existence ; but if these commu- 
nications awake those hidd(m faculties of the mind wdiich arc 
adapted to faith, so that these arc developed into a lively 
consciousness of God, and the consequent endeavour to live 
in God, then this faith w'ould never be designated a faith upon 
authority. When our reason, acting wdth consciousness, 
endeavours w ith all its powers to comprehend the connection 
between the actions of the God w^e believe in, and all that is 
effected, a force and clearness of conviction proceeds from it, 
by which, as I might say, faith is changed into knowledge. 

From this exalted subject wc wdll now turn our atten- 
tion for a few minutes to the conditions by which faith 
still more easily passes into kuowdedge. The consciousness 
of what virtue and duty are, undoubtedly begins with the 
human race, as it docs wdth each individual man, in faith. For 
example, we feel the duty of speaking the truth long before 
w'c can prove that it is necessary for the human race ; indeed^ 
it would be a sad thing if wre did not discover a strong love of 
truth, and a sincere veneration for this virtue, among all esti- 
mable men, although among millions only individuals are met 
with, who have turned this belief into knowledge. I must 
still add this remark, that we must not confound this true 
knowledge with the nominal knowledge which is occasionally 
acquired by finely imagined proofs, if along w ith it W'e lose sight 
of the source of existence. The knowledge which we possess 
of a virtue must be rather founded upon natural faith, than 
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on itself ; otherwise it is dead and powerless. What we have 
said of one virtue may be easily applied to others. 

5. — Reason hidden in the •powers of the Soul, 

In page 314 of the Kemarks it is said : 

** It appears to us as if the author had kept exclusively to the 
notion of ‘ Reason.* God is certainly eternal Reason ; but our notion 
of the Divine Being does not end in Reason ; not even our notion of the 
perfect man, for man has also Imagination and Feeling ; and although 
these cannot exist where there is no Reason, and here especially there 
should be no separation, as if the one could exist without the other, yet 
the mental nature of man is not sufficiently designated in the word Reason.'* 

I hope that after all I have said, no very great explanation 
is necessary in order to show what I understand by the word 
‘ Ecason/ although I may appear to give it too much im- 
portance. ' Thus, I conceive that there is. eternal infinite 
Reason, which comprehends all the laws of existence ; through 
it everything receives its whole individuality, its whole 
form, taking the word in its most comprehensive sense ; but 
that which bestows being on things, is the creative power ; 
inasmuch as this power acts under different forms, it has 
its individuality in each case by the law of reason, or the 
sum of the laws of reason, according to which it acts. 
So I think we are to understand, when we talk of crea- 
tive powers. Resides, the creative reason, and the creative 
power, are not really two separate things ; we are only 
obliged by our reasoning powers to separate them while under 
our observation. When in speaking of man, we attribute 
to him Reason, Imagination, Feelings, we use the word 
‘ Reason’ in a far more limited sense. It is the same eternal 
Reason which, gives form to our intellectual creative power, 
and its mode of perception to our faculty of receiving im- 
pressions ; but both in imagination and in feeling it acts 
unconsciously, namely, without the intervention of the legis- 
lating faculty of reason ; in human reason, on the contrary, it 
appears conscious of its own nature. In the same way Reason 
acts secretly and \mknown in the other faculties ; that it docs 
so in the sense of the Beautiful, I have endeavoured to point 
out in many investigations ; and must wo not confess that con- 
science is likewise an inward feeling which is able to guard 
against the unreasonable, and justifies the reasonable, even in 
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innumerable cases where w^e do not perceive the whole con- 
dition of Reason ? It is hardly necessary to say that each of 
our faculties is also in conscious co-operation with Reason. 

I have not here endeavoured to give a complete representa- 
tion of the divine nature. I liavc not ventured upon it. I will 
not either attempt it, but only say that when we form our idea 
of God from man, as is frequently the case, his idea must con- 
tain all that is glorious in the human being, but with infinite 
])ower, fulness, and perfection. We must, however, be espe- 
cially on our guard against tJic errors which may creep into 
such attempts, when we arc apt to attribute properties to the 
iJivinity which far too strongly bear the stamp of human 
limitation. 


6 . — God and the World. 

It is said in the Remarks, p. 313 : * 

In what we have last said, wc liavo deviated slightly from what actually 
belongs to the paper before us. Wc return to it, and repeat that our 
principal divergence from the author consists in this, that he has, as it 
appears to us, unjuStiftably identified the nature of this world with the 
eternal order of reason, which is doubtless revealed elsewhere, but in our 
nature is obscured and disturbed, and cannot be again self-restored. It is 
therefore our belief, that Eternal Love was desirous to restore it to tliis 
world in a supernatural manner, and farther will restore it, but with con- 
ditions of independence granted to the finite rational being. It is not a 
human invention, but the distinct announcement of Christianity, that 
“ God has reconciled the world with himself through Christ.” 

To this I answer, I have endeavoured to show in a flir 
more comprehensive manner than has been done before, that 
the eternal order of Reason reveals itself through all finite 
existence. Theologians certainly teach us that God has 
created and wisely regulated the world ; even in many of their 
combined ideas, they mention how it is regulated with infinite 
wisdom; but their attention is generally so occupied and 
carried away in other directions, that they bring it less clearly 
forward ; and this effect has been most particularly produced 
by their views on the misciy and fall of man, introduced by 
sin. The opinion that man’s sin has corrupted the whole 
of nature, is entirely opposed to the distinct evidence of natural 
science. It is quite certain, as we have already shown, that 
the laws of nature were the same before the fall as they arc 
now ; man even in his state of innocence is represented as 
designed to take nourishment and to multiply his race. The 
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naturalist cannot doubt that the human body was constructed 
in the same manner in the beginning as it is now. To bring 
the thing more vividly before us we shall mention some of the 
principal arrangements of the human body : there must have 
existed then, as now, the heart, the circulation of the blood, 
and respiration, muscles for the movement of the limbs, nerves 
to excite the action of these muscles, and to receive impres- 
sions, as at present ; the nerves of the senses must have had 
their origin ns they now liave in the brain, and have distributed 
themselves thence to the eyes, the ears, the nose, the mouth, 
&c. &c. If any one were to deny this, we cerbiinly should not 
be able to bring forward any proof which could convince those 
who do not understand the connection in nature, which is 
proved by science ; but it is not necessary to be a naturalist to 
feel convinced that the whole animal kingdom, from the earliest 
times till man arose, and later, even to our own days, has de- 
veloped itself according to the same laws, and that the human 
body is comprehended in this connection. There is nothing 
which can lead us to the opinion that man was altered after 
the fall ; this has perhaps been asserted by no one. We must 
therefore rest upon the destructive influence which sin has 
exercised on the spiritual powers ; and even here we must 
guard against exaggeration by remarking how man, already 
in his state of innocence, showed that he 'was as easily 
seduced on the side of piety, as he was beguiled on the side 
of his understanding. 

I have already attempted to shew that the world is in its 
nature perfect ; and that as a divine work it must be so ; but 
since man, in consequence of his limited powers, easily adopts 
a mistaken view of the world around him, and so much the more, 
the less he strives after the divine light, the world appears to 
him, as something separate and apart from God. So the 
'world appears through the guilt of man, but not corrupted and 
destroyed in consequence of its own nature. 

I must beg the reader to compare here, the short notice, 
which I have given in p. 121, and the following pages. 

Neither Christ, nor any of the biblical ivriters who benefited 
by his oral instruction, have mentioned the corruption of nature 
by the fall. When we therefore refer to the Bible, we must 
rely on St. Paul alone. I will leave it to theologians to 
determine the right interpretation of his expressions; it 
iippears to me that he only intended the abuse of nature, on 
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man’s part, and tlic great improvement in our nature which 
must follow from tlie improvement of the human race. A 
comprehensive realization of this thought can only exist in a 
very distant future. Most of what theologians teach us, of the 
corruption of nature, does not appear to me to be so clearly 
and decidedly brought forward in the Bible as in their com- 
mentaries, and that it derives its origin from mistaken philo- 
sophical investigations. I will not lead the reader into long 
disputes on this j)oint, but rather prove my opposite convic- 
tions with the grounds on which they rest. The whole world 
was abvays finite ; and no one over believed that it first became 
so by man’s sin ; but all finite existence is by its nature im- 
perfect. Every finite object is limited and transitory, and when 
viewed separate from its connection with the wJiole of wdiich 
it is a part, we have sufficient cause to lament over the imper- 
fection of the Finite ; but if we do not only regard the individual 
objects merely apart from the whole, and - -if I may so express 
it — as if it were their duty to be iudc])cndent, we shall be led 
to another mode of contemplation. The more an object con- 
stitntes an exclusive whole, the more we see in it the revela- 
tion of eternity. In the totality of the Finite we first sec the 
iTvelation of its eternal origin, so fur of course as it is possible 
to see it from our point of view. 

It appears to me that those who have zealously brought 
forward and depicted the misery of the Finite, not excepting 
the profound thinker Pascal, have failed, because they have 
placed the thing in a false point of view ; they spoke of the 
Finite as if it ought to be the Independent and the Eternal, and 
therefore showed how infinitely it is removed from it. Pain, 
death, and destruction are spoken of as the fate of all finite 
beings, and I am asked if I consider all this as nothing. I 
reply that all this is sufficiently felt in finite existence, but I 
doubt that .any one can prove that it ought to be different ; 
whereas our consolation in this finite life must be our hope 
in a life of infinite duration. But if existence, properly un- 
derstood, is an undisguised revelation of the Divinity, it is of 
the greatest importance that we do not misunderstand this, 
but, on the contrary, that we should vividly apprehend it, and 
take a lesson from history, which proves to us how the human 
race, in the most different periods of time, and amongst 
entirely dissimilar races of people, has received instructions 
from these revelations. An intelligent use of this know- 
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ledf'C will serve to strengthen ns in our happiest- convictions, 
and at the same time elucidate and purify those ojnnions 
which are mixed up or obscured with error. 

Postscript. 

While I read here in print what I have said (p. 188 ) 
on the relation between the Finite and the Infinite, I think 
that some further explanations arc desirable. Let us first 
imagine the intellectual image which a man of small or slightly 
developed faculties, must form to himself of existence. This 
image will comprehend little more than the necessities of 
external life, and the human rt‘lations most nearly approaching 
it. Whence the benefits proceed which he receives from 
society, he scarcely knows; he has a still less clear idea of 
the arrangement and government of the state ; of course 
therefore we cannot expect a survey of the population of the 
earth, and the reciprocal intercourse of nations. Let our 
thoughts now turn to the picture which a well-informed 
citizen, or merchant, paints of existence; this will nearly 
comprise the objects which we mentioned as excluded from 
the former limited view. Much which there was crude 
experience, in which man saw no thought or connection of 
thought, becomes, from this higher point of view, part of the 
human world of thought. Let us now proeeed further, and 
imagine the picture which a man of great knowledge and 
worldly experience, forms of existence : the connection of 
reason which we have discovered in the course of tlic 
development of the human race, and in the events of time, 
stand clearly before him; his world of reason is now far 
more comprehensive: however large may be the mass of 
experience which his thoughts can embrace, it is of less im- 
portance in relation to the reason revealed in him, than Avas 
the case on the lower points of view. Let the same man 
now combine with this knowledge, a general view over the 
arrangement and the laws of the material world, and his 
conception of the Avorld will be still further enljirged. 

There may be various degrees of this, but Ave will pass 
over most of them, and imagine that he sees the events of 
the human race in their inward connection Avith the opera- 
tions of nature how large and important now Avill be his 
rational view over the whole of earthly existence I Let us still 
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make another great leap in our ideas, and imagine that lie 
])osscsses a deep insight into the whole structure of tlie 
world ; now again much which Avas formerly a mere expe- 
rience to him, will form itself into an idea, and thus his 
rational ticw of the world will be Avonderfully increased. 
We shall now pause, to make the proper application of all 
tliis. It is evident, so far as a man perceives the necessity 
of Reason in what he has experienced, it Avill not appear to 
him as something merely Finite ; he sees in it a portion of 
the Infinite. Inasmuch as all perceptional existence stands 
before him as a kingdom of reason, in the same proportion 
he comprehends its eternal, rational being. But this tran- 
sition of the inhabitant of the earth into etenial existence is 
nevertheless infinitely limited, jiartly by the limitation of his 
faculties, partly by the inevitable influence of the external 
world. It is certainly in his power considerably to strengthen 
his rational existence, and to allow the impressions of the 
external world to have a smaller influence upon him than it 
usually has upon the multitude; but he is very far from 
becoming a completely free citizen in the world of Reason. 

It will, not now be difficult to perceive that the Finite must 
entirely disappear before (Jod, Avho secs things at once in 
their whole rational being, and who is not subject to the 
influence of the senses in their finite form, but only knows 
them because the (jreatiA'e jiowers, whence they derive their 
existence, live in his consciousness. 
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INTELLECTUAL INFLUENCE EXERCISED 
BY NATURAL SCIENCE 
IN ITS PRACTICAL APPLICATION. 


A Speech delivered at the Opening of the Polytechnic Institution^ 
on the (Hh November^ 1829, in the presence of King 
Frederick VI, 

Most ghacious King, , 

The Institution whose foundation we are now celebrating 
is one of those which have been called into existence by the 
intellectual development which has been latterly exhibited in 
Europe. Such establishments for instruction have been cither 
introduced, or are in process of introduction, in all enlightened 
countries. Your Majesty was desirous that Denmark, which 
holds such an honourable place in enlightenment and intellec- 
tual development, should not be behind-hand in this instance. 
Your paternal eye was directed towards these Institutions 
from their very commencement ; and as experience has con- 
firmed the hopes which were then entertained on their behalf, 
you determined to add this important link to the chain of 
beneficial plans, in the promotion of science and the arts, and 
general education, for which Denmark is already in your 
debt. 

It is a pleasant and agreeable duty, which my office imposes 
on me, to be the speaker at this festival. I venture to say 
that the lot could have fallen on no one who is more con- 
vinced of the importance of the object, or more desirous for 
its execution. IIow sincerely do I desire at this moment to 
possess the skill and eloquence which might correspond with 
the ardour of my udshes. 

I am aware that I am about to speak before the king, and 
in presence of the princes of the royal family, and before so 
many enlightened citizens of my country. IIow can I expect 
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to satisfy the demands which such a festival brings along 
with it. It is only the consideration, that it is my office 
which claims my services out of the actual circle of my 
ordinary duties, which inspires me with confidence that 
credit will be given for my zeal in the important subject 
before us, even if my powers should be otherwise found too 
small for the task. 

Europe has already decided by the testimonials of general 
experience, on the importance of those different branches qf 
natural science, which enter so intimately into all the depart- 
ments of the state govcrninent, and of the utility of institu- 
tions for their distribution. Should there, however, yet re- 
main a doubt, it is no longer the time to contest the point 
with words, as we indulge the more certain hope to be able 
to do so now with deeds. On the other hand, I will attempt 
to draw attention to one side of the subject which has hitherto 
been little noticed, namely, to the great influence which such 
an Institution as the one now under our consideration must 
exercise on general education and enlightenment, and which 
will at the same time show that this mental development 
must also tend to improve the industrial arts and trades, 
and especially contribute to the welfare of the whole com- 
munity. 

Experimental natural science, by which the efforts of our 
institution are almost supported, cannot boast of a venerable 
antiquity. It is contented to hold a place in modem science, 
and rejoices in the recollection that it was bom during the 
great period of the regeneration of the sciences; but precisely 
on account of its novelty, the influence which it has hitherto 
exercised is but small in compai’ison with that which we may 
expect from it in future ; partly because it is yet far removed 
from that internal perfection which it is possible that it may 
attain in the course of several centuries ; partly, because man- 
kind have hitherto only appropriated the least of the benefits 
which it offers. I have no hesitation in asserting tliis, in 
spite of the great improvements which our science h.is pro- 
duced in all that concerns our material comfort, and by 
which Europe during the last few centuries has acquired an 
entirely lu w aspect ; but it applies with still greater force to 
the actual subject of our discourse, namely, to the influence of 
experimental natural science on the development of the 
mind. It is indeed true that what has been already accom- 
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pllshed is not to be regarded as unimportant. How much 
has it not contributed to banish superstition. Even though 
it may sometimes have happened thfit an exaggerated zeal was 
called superstition by many, who, at a certain stage of know- 
ledge, w(‘rc not able to comprehend the cause whence it 
arose, still the extirpation of that mental malady is no less a 
benefit worthy of being remembered. For to ascribe to a 
powerful irrational being that which is produced by the 
eternal order of reason, or to ascribe to the powers of dark- 
ness that which comes from tlic Father of lights, can never 
be united witli good. No ; the dominion of superstition is 
injurious to all, from the jirince to the lowest subject. 

Far more important, liovvcvcr, is the intellectual influence 
excrcisi'd by science in the variety of her discoveries in 
which a superficial obscTvtT would only perceive new know- 
ledge of individual natural wmnders. When, however, the 
circle of man’s corporeal vision was enlarged by artificial optical 
instruments, did they not at the same time enlarge his mental 
vision ? For must not his idea of existence have been imme- 
diately extended when he learnt tliat the planets arc heavenly 
bodies like our own, some of them accompanied by moons 
similar to ours, and alternating with day and night, summer 
and winter, as on our globe ? Must it not have awakened a 
new conception of the hidden glory of nature, when the same 
variety of form and movement was perceived in the smallest 
portions of bodies, as men had previously boon in the habit 
of beholding in a space of considerable extent? What a 
sum of accurate ideas have been spread among mankind 
by the discoveries of tlic last two centuries on the 
atmosphere ; since the barometer lias proved the pressure 
of the air, and then assisted us in determining the heights 
of mountains, and the (h'pths of wells ; since the air-pump 
has tiiught us to ascertain the condition of things in a 
vacuum ; since the balloon has carried men through the air 
fi\r above htughts to w'hich the eagle can soar; since the 
specific gravity of the atmosphere has finally convinced us 
that it shares in all the properties of matter! How often 
the thermometer has corrected the mistaken indications of 
our sensations, and brought us to the knowledge, that both 
the opinion that in past days mankind enjoyed a milder 
climate, or that they endured a severer one, is wholly ground- 
less ; and tliat nature has preserved the same sublime con- 
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stancy in her path with regard to heat, as in all her other 
works ? But I should wander too far from my subject, were 
I now to mention all the explanatory instances which are 
presented to us by tlic doctrine of heat. But I wall not 
occupy more of our limited time in quoting examples. If I 
only mention the electrical machine, the liglitning-conductor, 
the steam-engine, tlie prismatic colours in the rainbow, the 
celebrated discoveries of Galvani and Volta, every man will 
at once feel many chords struck in the liarmony of his 
knowledge, and will easily complete what I have here 
alluded to. 

But great as is the importance of all this, I yet ^'enture to 
repeat my assertion, that our science has only begun to show 
the influence that she may possess, in the development of the 
human race. 

I hope that our enthusiasm for the intellectual influence o 
the natural sciences will not be found an (unpty .and ground^ 
less zeal, but a wx'll-foimdcd etfbrt in the development of 
the present epoch. Other sciences have hitherto guided the 
mind of man on the path of its development, with prepon* 
derating influence, almost bordering on sovereignty. We 
will not forget the great things that they have accomplished. 
We will not entirely quit our fonner teacher, as if he were 
grown old and useless; but we will also not overlook the 
fact, that each development, t.akenin itself .alone, is one-sided; 
and that this one- sidedness, if brought to au extreme point, 
becomes dangerous. If we except those rare individuals who 
can matm-e the very deepest knowledge, a certain amount 
of one-sided perfection and refinement leads to ex.aggeration, 
which again c.asily passes into slackness and satiety. In this 
condition we grasp at the supernatural, the unnatural, and at 
sickly exaggeration, and we despise the true, the simple, and 
the wholesome. Our own period offers distinct traces of this 
false tendency, and would offer many more, had not natui’al 
science sown a seed during the last tw'o centuries, which has 
not been wholly fruitless. It places an invigorating know- 
ledge, founded on countless .experiences, as a barrier to 
the weak extravagances of enthusiasm, and had it not been 
as finn and indestructible as it is, we should have already 
beheld astrology, magic, and all the monsters of the imagina- 
tion from the Middle Ages, seated on the throne of reason, 
and supported by a pretended poetical, philosophical, and 
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religious spirit. Every one who has watched the signs of 
the present day, and is acquainted with the lessons of nature, 
will feel how much has still to be accomplished ; for nothing 
can strengthen the soul so much as the great truth which 
this science does not only teach, but proves, — not merely 
proves, but places clearly before our view, — that Nature acts 
according to eternal laws, and that these laws are constituted 
as the mandates of an infinite perfect reason, so that the 
friend of nature lives in a constant rational contemplation of 
the Omnipresent Divinity. This habit of keeping before our 
eyes the eternal reason which exists in nature, instils us with a 
dislike to all extravagant enthusiasm, and fills our souls with 
a quiet, clear confidence, which inspires mankind with courage 
and ardour for important undertakings. 

There is also something really refreshing to the mind, in 
the increasing progress of natural science by various disco- 
veries. It brings every year new delight to .the friend of 
truth, and never allows error to establish herself. How many 
victories has not the natural science of our century gained 
in this respect for the cause of truth. There was an 
entire school, composed in part of very intellectual men, 
whose efforts for the promotion of science we cannot but ac- 
knowledge; but who, in the most rash and youthful arro- 
gance, would have overturned everything. They endeavoured 
to cause experimental science to be viewed as an object which 
was dead, and which had not sufficient power to compass 
nature. How then has our science asserted its rights } It 
made a series of discoveries on light, on the metallic bases of 
earths, on the mathematical relation in the combination of 
the elenieiitary parts of matter, on magnetism, &c., in which 
these deriders of science had discovered nothing, though they 
had indeed dreamt of much, which little suited the newly 
discovered facts. 

One most important peculiarity of the intellectual influence 
which is imparted by experimentJil natural science, is, that it 
leads to action. The tendency to dwell in general observations 
and in mental contemplation, is especially visible in those 
countries where experimental natural science, particidarly the 
experimental part, has only lately begun to have an influence 
on life, while other branches of education have been brought 
to unusual perfection. It certainly would be lamentable if, 
throughout a whole nation, there was no one who resigned 
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himself solely to an Intellectual life, if I may so express it ; 
but it is not indeed adapted to every one, since where it is 
aimed at by many, it generally becomes an artificial dream, 
which leads people away from the mental and bodily activity 
which constitutes human life, and from those efforts to 
impress the stamp of Reason on everything surrounding 
them, towards w’hich most people are called, and by which 
they can, in various w’ays, adorn their existence. 

Our Institution enables the cultivated man to become 
acquaint(*d with the pow'ors of Nature which arc made use of 
in manufactures; it offers hini practical instruction in 
chemistry, in the art of drawing, in the use and application 
of mathematics, and in the study of machinery ; it opens 
workshops to him, in which the most important mechanical 
arts arc taught ; it gives him a general siu-vey of all the ma- 
nufactures, and their mutual relation to each other. The 
young man Ayho possesses some talent and industry, by Aid of 
the preparatory knowledge and expertness which he will here 
gain, will easily succeed in whatever business he may select. 

' He will indeed still have to pass through the school of expe- 
rience, but he is spared the year of apprenticeship, which 
has frightened away so many cultivated young men from busi- 
ness, to the great injury of the progress of the country in 
the industrial arts and in prosperity. How few there are in our 
kingdom wdio venture to spend their means on industrial 
skill ! They are right ; for they neither understand how to 
form a plan respecting it, nor are they capable of judging of 
the proposals which arc laid before them. But if natural 
science and its application were view^ed as a study which was 
suitable alike to young men of higher stations in life, this 
incongruity wmuld soon cease, and many wmuld find a new 
and useful occupation. 

It has not escaped the notice of your Majesty, that many 
persons in office w'ould have been far more fitted for the 
duties imposed on them, if they had possessed that kind of 
education of wdiieh we are now treating. You, most gra- 
cious King, have been desirous, by the foundation of this 
Institution, to provide for this imjiortant division of the 
admini stration. It is quite evident that languages, legal know- 
ledge, and practice in Chancery, do not afford all the prepa- 
ratory know ledge that is requisite for the holder of those offices 
which are intimately connected wdth, and have a direct in flu- 
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ence on trade. At the best he acquires, at a later period, and 
but gradually, the experience and the knowledge in which he is 
deficient ; but if he has no taste for business, he will be easily 
led to look down on it, as a thing beneath his dignity to notice ; 
and it is much to be feared, that he will not only neglect that 
which may promote it, but that by wrong directions he will 
also stifle in the commencement much that is useful. Wliilst 
he who, with diligence and understanding, has benefited by 
our Institution, will bring to his post knowledge and a love 
for business, and will soon complete by experience, that in 
which he then is wanting : he will frequently be the kind and 
rational adviser, where another w'ould only have been the 
man in office ; by his respect for industry, he wdll contribute 
to remove the undeserved contempt which is such an obstacle 
to its progress; he will reply to the questions which his sove- 
reign may lay before him relative to trade and the welfare of 
the people, with a thorough knowledge of liLs subject, and 
will be enabled to make useful proposals, not alone for the 
removal of impediments which still oppress the industrial 
arts, but also for new means to elevate them. 

Men who have thus acquired a living and practical know- 
ledge of natural pliilosoj)hy will spread a taste for it in their 
own circle. No science affords more opportunities for daily 
conversation and communication; the objects lie so closely 
around us, they offer so much variety and novelty, they are 
so attractive by their utility ; finally, they do mot so easily 
involve mankind in quarrels as other subjects of reflection, 
which sometimes encourage dispute by their uncertainty, and 
sometimes by the share which is taken in them by human 
passions. This distribution of a taste for natural science will 
afford an opportunity for the natui-al history of our country 
to be inquired into more narrowdy, for its productions to be 
better employed, and for foreign discoveries to be more 
rapidly circulated. 

That which was formerly alone designated as education 
must always remain unknown to the greater proportion of the 
labouring classes. Our science is more accessible to the 
artisan ; it is more wdthiii his reach on its material side, if I 
may so express it; and from its intellectual nature, which 
scarcely requires any extraordinary preparation, it elevates 
him and gives him a higher intellectual cultivation. A certain 
degree of the education w'hicli is usually given, is apt to lead 
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many of the labouring classes away from their object in life ; 
it makes them dissatisfied, and gives them a distaste for their 
daily duties ; it entices them to employ themselves in arts 
and sciences which they arc neither able to understand nor to 
use ; it even, indeed, leads them to take part in religious and 
political controversies, by which they are changed from being 
useful members of society, to useless and even injurious ones. 
Our science leads the artisan to his business : should he have 
superior abilities, and that restless tliirst for action which 
usually accompanies them, he then sees immediately sur- 
rounding him a wide field in Avhith his mind may revel, and 
where he may earn riches and honour without running the 
risk of being scorned, and of making himself ridiculous, or 
even of being involved in culpable enterprises. 

I am aware that many of the most enlightened and most 
learned men of my country fancy that scientific knowledge is 
unsuitable, aijd even injurious, to men in business, amhthat 
wc should only communicate fragments, or recipes, so to 
speak, of the material ])ortion of science to the labouring 
'classes. This view, held by so many distinguished men, 
would be alarming, if 1 did not })erceive a balance on the 
other side, in the conviction of those who have occupied 
themselves particularly with the imj)rovement of the labour- 
ing classes, and who most of them live In countries where it 
is proved by long experience. 1 confess that at the first step 
in my path as teacher, I embraced the o])inion which I now 
defend, but I treated it with doubt, and submitted it to a long 
trial of experience and reflection. It has not escaped my 
attention that difibrent people from among the labouring 
classes, who have em])loved some of their leisure on science, 
have become unruly, neglectful of their occupations, and have 
pursued mere visions ; but I never was convinced that we 
should be justified in ascribing the fault to science. Such 
people would have otherwise w^asted their time just as much 
on things which they did not comprehend, whether they 
might have chosen as the object of their unfortunates activity 
the perpetuum mobile^ or the constitution of the State, or 
religion. In short, there are some men who have a natural 
capacity to pervert everything they touch, and w^ho could 
hardly be improved without recommencing their education. 
But we should make a great mistake were we to believe that 
these kind of men w^ere only to be found among the less 
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refined classes of society ; they are found everywhere, even 
among those whose station demands a learned education. 
But in the present case it is evident the misfortune does not 
proceed from too much learning. Science is often repre- 
sented as too difficult, and the comprehensive faculties of the 
labouring classes as too limited. There are many of the laws 
of nature which arc as easy to understand as to apply, and 
which are within the capacity of every sound understanding ; 
for instance, that all bodies are expanded by heat, that the 
pressure of the atmosphere raises quicksilver in the barome- 
ter, and the water imbibed in the pump ; that motion is 
determined by the weight of a body multiplied into its ve- 
locity. Besides, every man is endowed by nature with a 
proportionate power to comprehend that which most nearly 
concerns him ; and this is why scientific laws are so often 
employed by the labouring classes in a manner that we did 
not expect. Experience has also taught me ,by numerous 
examples, that a good head, even with the smallest degree of 
preliminary knowledge, is able to make great use of science, 
if only diligence is not wanting. 

While the labouring classes arc to be excluded from scien- 
tific instruction, it is at the same time required that the 
scientific man should discover what use can be made of 
science in the workshops . He must accordingly draw up 
rules, whose principles may remain unknown to the work- 
people. The distinction is then offered to him of becoming 
the guardian of the labouring classes, but he must decline it 
both on his own and on their account. It is nearly impos- 
sible that the philosopher, even if he should combine prac- 
tical views with his deep knowledge, should keep his eye 
open to all the small individual circumstances on whose suc- 
cess or failure may depend any new arrangement in the work- 
shop. Let us even assume that we should find in the man 
of science the singularly rare, if not impossible, union of all 
those talents which are necessary in science or in the work- 
shop — ^for the workshop also requires talents, which only a 
narrow arrogance can look down upon with contempt ; — if he 
unite, I say, all these natural endowments, how can he find 
time to use them all ? If he is to form rules for the 
workshop, to be followed by ignorant masters, must he 
not live in them that he may learn all that is neces- 
sary to render these rules comprehensible? If he is to pur- 
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sue higher science, must he not retire to a solitude which is 
dedicated to reflection and research ? But even supposing the 
philosopher had drawn up rules as comprehensible as rules can 
possibly be made, still would not many unforeseen circum- 
stances appear, owing to the ignorance of those who employed 
them? It is an actual impossibility to foresee all these 
circumstances, especially when new arrangements arc being 
introduced. There arc mciny complaints of the inutility of 
rules which arc found in books, and they are too frequently 
cither incorrect or insufficient. But the fault often lies in the 
artizan himself ; sometimes from being ignorant of the prin- 
ciple of the rule, he overlooks a circumstance which, though 
apparently insignificant, is really very influential ; sometimes 
he thinks that he is wiser than the author of the rules, — for 
self-conceit is the companion of ignorance, — and while he 
believes that he has made an improvement, he makes use of 
alterations which arc in contradiction with the end intended ; 
sometimes, as we have said before, he does not know how to 
remedy unforeseen difficulties. It is, besides, almost incre- 
dible to those who have not experienced it, what false ideas 
not only uneducated but educated men mingle with what is 
imparted to them as the results of natural science, unless they 
have acquired a certain degree of accurate and connected 
knowledge of it. In addition to this, the ignorant artisan, from 
his false notions, easily selects imperfect rul(*s in preference to 
perfect ones ; an accidental circumstance which I venture to 
say is not only of frequent, but most frequent occurrence. 

Were science to exercise a great and comprehensive influ- 
ence on industrial skill and trade, those even who pursue it 
would necessarily themselves be drawn into some scientific 
knowledge. In most cases it is the scientific man who 
makes great and extensive discoveries for the artisan ; but the 
latter must have scientific knowledge to understand these 
discoveries and to recognize their value ; he must even make 
a number of small after-discoveries, that he may introduce 
the principle of the inquirer into the involved labours of the 
workshop. 

The misapprehension of the difficult relation that subsists 
in the intercourse between the philosopher and the artisan, 
has given rise to an indescribable amount of confusion. It 
is time that we should see clearly what is gained by both 
parties, when they are placed in their true relation to one 
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another. The philosopher has this advantage in such reciprocal 
communication, that his attention is thereby constantly turned 
to the individual facts of experience, which, though himself 
starting from experience, he yet easily loses sight of, while, 
building conclusions upon conclusions, he endeavours to raise 
himself to the highest attainable knowledge. It is a part of 
human nature that during a long chain of conclusions we arc 
easily led astray, not so much on account of an inward fault, 
but far more because wx overlook the conditions w'hich must 
be included in order to respond to nature, so that at the end 
of the chains of thought, we have indeed proved something 
correctly, only that this something is not found in this 
particular manner in the great connection of nature. Our 
science must therefore be diligently brought to the test of 
experience. All efforts in trade, Avhen we become connected 
with them, present similar experiences, which are indeed 
very urgent, and in a certain manner unavoidable. While 
the scientific man is hence led to notice many things on 
vdiich theory has hitherto not been able to discoiuse, he is 
impelled to make new researches, which now correct, now 
extend his knowledge ; and on the other side, he experiences 
a new and beneficial pleasure in his science, while he per- 
ceives how it embellishes our actual life. 

The artisan, by his scientific acquirements, is placed in a 
position to understand the principles of those things w^hich 
pass before him, and on that account he is able to accomplish 
much which was before impossible to him. But this is not 
all ; the higher development which his reason has attained 
during the acquirement of scientific knowledge, allows him to 
labour with greater understanding; and to labour with under- 
standing is worth more than all the rules in the world. The 
natural consequence of this is, that the artisan w^orks with 
greater knowledge, that ho performs his work with love and 
delight, consequently, better and more diligently. He will 
feel himself improved and worthy to be numbered among the 
thinking and enlightened men of his country. He will not 
therefore blush for his peculiar occupation, and what belongs 
to it : but will feel more ashamed of the shabby artifices by 
which many people in business endeavour to gain unjust 
advantages. This reflection and this noble self-respect will 
be beautifully combined with the spirit of invention, which is 
80 powerfully excited by our science. The inventive faculty 
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is inherent to oiir nature ; every moment it calls forth ques- 
tions which can only be answered by fresh efforts. Many of 
these are of such a nature that even the less intelli^c'iit are 
able to discover them. Here the artisan has a glorious 
opportunity to exercise his powers, and to develop the greater 
or less spirit of invention which may have fillen to his lot. 
It is this spirit which pnKluces improvements in all kinds 
of industry and trade. With it alone we shall Ixj in a 
position to rival the industrial skill of foreign countries. 
No nation can ever, by imitation only, attain the rank of 
another. If it desires to compete with a country which im- 
proves its trade by invention, it must itself invent, or it will 
always remain a century behind. It is only by inventive 
activity that the honourable rivalry and fraternal intercourse 
is produced, which more and more connects the people of 
different countries. 

Thus our ^nstitution a]>pear8 to offer an entire system 
of beneficial influences. The teachers have here tlie most 
desirable opportunity to enrich themselves with exped iences, 
and to perfect their science by fresh experiments. The few 
who are born 'qgLh talents peculiarly adapted to science, 
will find abundant means of assistance to lay a foundation on 
which they may continue 'to build. The future holder of 
office, who is one day to have an influence on business, will 
here gain the knowledge, the fiicility, and the peculiar kind 
of inUdlectual development which is requisite. Hie young 
man of education finds a school where he can pri‘pare him- 
self for business, without submitting to the rough treatment 
which a gradually declining barbarism has hitherto allowed 
to remain among the different guilds. Those men who have 
not been favoured by a high education, will here find an 
opportunity to develop their mental faculties, to improve 
their power of action, and to raise themselves to a merited 
distinction. Those who leave our Institution will, each from 
his position in the country, form new starting-points for the 
distribution of useful knowledge ; even though it may not be 
their principal object, the national spirit will gradually assume 
a more practical direction ; the spirit of invention will be 
more and more exalted; the natural productions of our 
country will be better and more diligently employed ; the dis- 
coveries of strangers will he more rapidly circulated among 
us ; and by all these united efforts, w ith the blessing of God, 
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prosperit)^ will flourish more abundantly, and the love of our 
father-land, and our duties as feUow-citizcns, will be nurtured 
and increased. 

It is with pleasure that we thus see our country continu- 
ally advancing on the path of enlightenment and intellectual 
development, and the honourable progress it has already 
made, in spite of its small dimensions, and in spite of its 
distance from the centre of Europe. In considering this, 
we feel deeply grateful to the long succession of Danish 
sovereigns who, dating from him who founded our univer- 
sity, have, with such true patriotic zeal, established so many 
institutions for the promotion of education; but it is not, 
most gracious king, because your benefits concern us so 
nearly, or because your philanthropy and condescension have 
won all hearts, that your majesty is accompanied by the 
gratitude of your people. No ! impartial history will one day 
comfirm the truth which we utter to-day, \%lien it relates 
that Frederick VI, already in his youth, when standing 
beside the throne, was the benefactor of his country, who 
powerfully used his influence to break the chains which kept 
the peasantry in servitude, and who thus,#y the abolition of 
the traffic in slaves, made Demuprk a shining examjde to all 
the nations of Europe ; and when she has exhibited to pos- 
terity the number of schemes for justice and true civic free- 
dom that this king has brought to light, she will not forget 
to mention his peculiar interest in the national schools ; tlie 
important and comprehensive improvement which he intro- 
duced in the education of the army ; the new and progres- 
sively improved form which the learned schools owe to him; 
the important extensions and reforms which our university 
has received ; and the various plans, not only for the arts, 
but for the sciences, whose existence or increased life 
and vigour are owing to the same bc'neficent hand. That 
which history will one day relate of your majesty, is grate- 
fully felt by our hearts to-day. The Institution whose foun- 
dation we are now celebrating, adds to our feelings of grati- 
tude, and inspires us with fresh resolution^ to contribute our 
assistance to the attainment of the great intention of the 
father of our country. May heaven bless the king and his 
family! May our country prosper, and this Institution 
contribute to that end ! 
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1 . — Speech at ike first meeting of the Scandinavian Naturalists 
at Copenhagen^ 3n/ Juhj^ 1840. 

We commence to-day with a scries of communications and 
transactions which 'will be favoured by the good wishes of 
all Scandinavia. It is not only as an undertaking to benefit 
natural science that it excites all this sympathy: were this 
^lonc considered, there would still be no want of sympathy ; 
but it would not be so strong and so living, and exciting the 
interest of all the enlightened men of the North. No, indeed, 
we here see at once a g^t and significant expression of 
the northern national epint, daily developing itself more 
and more, by which we clearly perceive that we who arc 
sprung from one stem, and speak one language understood 
by all, (even though it be in various dialects,) and who pre- 
serve venerable monuments of antiquity common to us all, 
have doubtless also great ends to attain in common, have 
one common position to reach in the world, and by proofs 
of mutual love and respect, have to maintain one common 
brotherhood, during a life of prosperity. 

At the end of the last century and at the beginning of 
the present, we already saw a manifestation of this si)irit 
in a Society founded by a Scandinavian philosopher; and 
since that time it has been continually expressed, partly by 
the mutual appropriation of mental discoveries, partly by 
numerous friendly meetings : but nothing ever happened in 
this direction so great and so comprehensive as the formation 
of the present Society. The meeting at Gotheborg, for which 
there was so little preparation, proved iit once how much 
might be expected from it; and we need only survey this nu- 
merous assembly, which embraces so many forces, to feel 
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convinced that our hopes will bo fulfilled. I will not mention 
here the influence it exercises on the success of Natural Science 
in the north, to which the attention* of every one has been 
already turned, but I shall beg you to side with me upon 
the influence', which science exercises on ordinary northern 
life, which has been certainly felt by all, but hitherto not 
sufficiently expressed ; and perhaps you will not be disinclined 
to follow me from this central point, on a more extensive 
flight, into wider circles. 

It is obvious that the advantage derived from meetings like 
ours, is not alone directly scientific, but that it possesses, 
perhaps in a still stronger degree, a universally humanizing 
effect ; indt'cd we may consider this to be its most important 
function. This was already remarked by the c(?lebrated founder 
of the first scientific meetings, and has been since acknow- 
ledged by men of the soundest judgment. Meantime, par- 
ticularly in latter years, a different o])inion has endeavoured to 
establish itself, not indeed by means of open opposition, but 
by all kinds of condemnations and propositions, which pro- 
ceeded from an opposite view of the case. The public meetings 
were by some considered nearly superfiiious, and it was thought 
better that we should confine ^rselves to 8(K*tional meet- 
ings, in order that each person might keep to his ONvn par- 
ticular department. Although the voices who advocated this 
opinion were worthy of the utmost respect, I nevertheless 
feel myself summoned in the strongest manner to oppose 
them. I willingly allow that they were raised from a desire 
to promote fundamental knowledge, and a self-restraint 
whicJi is favourable to it ; but upon a nearer oxamination 
we find that this self-restraint is much exaggerated, and 
that it circumscribes man’s whole mode of comprehension, 
and more or loss excludes from his perception all that lies 
beyond a self-made nan*ow horizon, within whose boundaries 
much besides may have been performed. At all events 
we ought to convince ourselves, that the public meetings can 
be as little replaced by the sectional meetings, as these others 
by them. 

It is obvious that in each department there are various 
subjects which may possess an interest to all labourers in 
science ; and how could a better opportunity be presented to 
obtain a desirable view over a portion of the progress that 
has been latterly made, and to pursue the spirit of develop- 
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ment which governs the whole, than at these larger meetings, 
where now ideas and discoveries are proclaimed abroad. 

By the exclusion of sthese public meetings, in which we 
must always be desirous to hear short review^s on many 
subjects w’hich ought to be treated more circumstantially 
in the sections, our whole undertaking would lose its unity ; 
and this w ould not alone bo the case, if they w'crc entirely 
laid asid(', wdiich perhaps no one would propose, but even if 
they were treated as a secondary consideration, only to be 
retained as a kind of necessary evil. 

By the public meetings w’e also place ourselves in active 
contiection with the whole people. I know tliat by many 
this is regarded rather as injurious than beneficial. It is 
thought that the communications thereby assume a less 
learned appearance, a less definite scientilie form, and wo 
must certainly allow that this does sometimes happen, indeed 
must occur, aUhougli by no nn\aiis always ; hut it is another 
question whether they are right to consider this as a clear 
ij.Teparable loss. They do not take into account the plea- 
sure w’liich enlightened men who do not belong to siny par- 
ticular department derive, from their participation in them ; 
and the utility it is to ourselves, to have trutli repn'senUHi in 
new forms, is still less considered. It is true that there is a 
false striving after popularity, a mere chase in })ursuit of 
pleasure and to produce an effect, which is unwmrthy of the 
man of science, and that by such means entertainment is 
afforded, which, in place of being useful, only confuses and 
prejudic(?s those who participate in it. It cannot be denied 
that even a true statement of science may he wa*ongIy aim- 
prehended by the uninitiated, and it is certain that he who 
resolves to raise objections by exposing the blund(*rs of such 
expounders and recipients of science, w'ould find no diffi- 
culty; but neither would it be difficult for him who with 
equally hostile intentions w'ere to peruse profound discourse's, 
or learned books. However, a conflict of this kind does not 
lead to a correct determination, which can only he attained 
by comprehending the thing in its true spirit ; and to this I 
must now call your attention. 

By this predilection towards a onc-sided conclusion there 
also arises the complaint expressed by some, that the assembled 
naturalists have not met with the repose which is necessary, 
to enable them to spend their time exclusively for the pur^ 
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poses of science, but that they were impeded and disturbed 
by the feasts which were given them, and by other tokens of 
hospitality and regard with which lithey were received. I 
believe that such complaints were only made on the occasion 
of one meeting in Germany, at which I was not present ; but 
even if occasionally there have been some failures owing to 
this, the assertion nevertheless betrayed in its generalizing 
tone, an over-valuation of the knowledge that is collected, 
and a want of proper feeling for the universal and 
humanizing effect in the undertaking. The whole meeting 
is itself a festival, replete with the highest intellectual enjoy- 
ments, naturally combined with others of a lighter kind, 
which occurs with greater gain than loss, if all is regulated 
with moderation and with a purpose. 

Perhaps it may appear superfluous to spread this mis- 
understanding, in ixn assembly where the kindly feelings 
with which the hospitality of Sweden was last year accepted, 
and where the scientific activity which was so vividly ex- 
pressed in the Gotheborg meeting, is still so fresh in our 
memories; but whenever a false notion is proclaimed with a 
degree of confidence that might gain adherents to its cause, it 
is no useless matter to bring forward a contradiction ; for 
although the comprehension of the purpose of such societies, 
which is founded in their nature, . will undoubtedly rise 
against all attempts to replace them by anything of a one- 
sided character, yet the approbation which such objections 
have gained from individuals, more or less disturbs the beau- 
tiful harmony which is a fundamental element of the essential 
character of our society. 

But I return to the effects which I think we may venture 
to expect from our undertaking in Scandinavia. Should it 
appear to you that I wander too far, I beg you will first con- 
sider, that thought naturally leads us to the most extreme 
boundaries of that which is attainable, and that in order to 
arrive at anything great and glorious, we must fix our eyes 
upon the aim it holds before us, although we know that Reality 
everywhere places great obstacles in .our path, which only 
permits us slowly and imperfectly to approach this aim. 

It is evident that the mutual services which naturalists 
render one another, and by which they are so strongly bound 
together, must be immensely increased by our meeting ; and 
while science is thereby promoted, friendship also becomes 
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more cordial and more vigorous, and congenial kindly dis- 
positions will be distributed by means of lectures, speeches, 
or writings, through extensive spheres of activity, by all 
who enter into such alliances. 

At these meetings people from one country behold the scien- 
tific arrangements of another, and discourse about them, now 
with the most enlightened men of these countries, now with 
enlightened fellow-countrymen, who see things along with 
them, and therefore share, with the whole force of a fresh im- 
pression, in the criticism and correction of ideas. In every 
place we shall find something to imitate, and when nations 
receive good from one another, everybody gains, and mutual 
respect and kindliness is increased. 

One nation also hears the tongue of the other spoken, not 
merely in daily language, where it is often carelessly treated, 
but in carefully studied lectures ; and when they do hoar the 
language of every-day life, it is in its noblest form, in the more 
enlightened circles of society. In all this we may constantly 
Iqarn something from one another. This is even the case 
in the pronunciation ; for without any unreasonable attempt 
at amalgamation, wc might with equal advantages smooth 
the path towards it, if guided by the example of others, we 
laid aside those inexactitudes in language which have not 
hitherto taken root ; and if, wherever custom was wavering, 
we endeavoured to agree upon that mode of pronunciation 
which appears best adapted to the common character and 
law of development of the northern languages. 

We shall also derive this benefit from our meetings, that 
we shall gradually abstain from censuring certain expressions 
employed by our neighbours, which is such a frequent prac- 
tice between nations whose languages are nearly allied ; and 
often, where a very ridiculous or disagreeable association of 
ideas is awakened in the people, by some particular word 
in use among their neighbours, we might ward off the offence, 
by abstaining from its employment in written language. 

llie improvements which may bo introduced into uur lan- 
guage are still more extensive, if one nation were to adopt 
some of the words belonging to the other. Sprung from one 
root, the one may in many cases be easily and properly 
enriched from the other. A successful commencement has 
already been made during the last half century. The Danish 
language has adopted several happy expressions from the 
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Swedish. In spite of my diligent study of Swedish literature, 
I do not trust myself to say with certainty, whether some- 
thing similar has not occurred on the part of Sweden ; but 
I imagine that it is so. Among a variety of means which 
may promote this mutual enrichment of our languages, our 
present meeting will also hold a place, and by no means 
an insignificant one ; for language is of essential use in the 
powerful development of natural science. 

The importance which must be attributed to our under- 
taking tappears still more forcibly, when we turn our looks 
inwardly. The manner in which natural science searches for 
reason which is revealed in nature, namely, by investigating, 
collecting, arranging, and weighing all that is offered by 
experience, has this important advantage, that we earlier 
arrive at an agreement in this than in any other science, 
except mathematics; for no sooner have we discovered a 
new condition of nature, or have corrected a former mode 
of comprehension, than it immediately gains acceptance, not 
always without opposition, but seldom with one more obsti- 
nate than is requisite for an impartial examination of the 
truth. Misapprehension cannot easily endure long where the 
subject under consideration can be represented in its sensible 
existence ; and self-love, by wdiicli men are often led to the 
most obstinate assertions of previously ado})ted oi^inions, has 
not here such strong temptations to resist, where men arc not 
so often conquered by the superior power of another mind, as 
by the sentence of nature herself. Therefore, also, in all 
communications between naturalists, the feeling is evident 
that we do not merely communicate something of our own, 
but something which is discovered in nature ; thus, however 
great the merit of the discovery, it docs not come forward 
so strongly as in most other sciences. But if there is a 
greater amount of repose in the natural sciences in com- 
parison with most others, it is yet no sign of a listless quiet. 
If we have fewer struggles with one another, we have greater 
need to struggle with the obscurity which conceals from us 
the revelation of reason, in the infinite variety of the physical 
world. Our ancestors have left us many weapons for this 
pui'pose. Each new discoverer teaches again something new 
to his fellow-combatants. There is, therefore, a constant 
progress, a constant development in the natural sciences, 
and we may say, a constant fermentation; in short, a mighty 
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activity of life, in which the destructive forces are not allowed 
to prevail, but are rapidly compelled to become constituent 
parts of new creations. 

With this inner life Natural Science approaches a p’cat 
future. The influence it has hitherto exercised in human afliiirs, 
however powerful, is trilling in comparison with that which 
is still to be developed. I will not here speak of the great 
expectations which are cherished by every one, of the con- 
tinued improvement that Natural Science must shortly pro- 
duce, in all the arts of peace and war — I share these expecta- 
tions, even wdth the most sanguine — but their influence upon 
general intellectual imjwovement alone claims our attention 
here. The numerous discoveries which conduce to the 
business of life, are not unprofitable in this res])ect. Many 
who formerly lived constantly under the stu})ifyiiig yoke of 
liabit, are roused by each of these discoveries to the necessity 
of thinking, and many others are also awakened to a more 
powerful activity of their minds, by theur endeavour to 
discover something new. We easily perceive how extraordi- 
narily extensive and prevalent this mental animation may 
become ; but Natural Science itself, regarded as a means of 
intellectual improvement, claims a far greater and wider 
influence than it has hitherto excu'ciscd. It is not yet 
included in the usual course of education ; at least not in that 
of our northern countries. I know that many are of opinion 
that this want may be repaired in a riper age ; to whicli I 
reply that this may be done in the same manner as in other 
branches of education, but by no means more easily. With 
the exceptions which are always made for men of remark- 
able talent, learning does not pro})erly combine with our 
natures, unless we have laid a foundation for it in childhood. 
So long as people talked of introducing the natural sciences 
into education merely because they saw that they contained 
a tolerable amount of acquirements, they repelled the most 
intelligent instructors, and with justice, for education ought 
to be intellectual improvement. But it is not difficult to con- 
vince ourselves that there are talents in the child which cannot 
be fully developed, without the assistance of Natural Science. 
I'hesc talents proceed from a natural apprehension in the 
senses ; they are developed in the most various ways in 
daily life, though without arriving at that unity or that in- 
tensity which Natural Science can bestow on them. But since 
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education, by the greater requirements of later centu- 
ries, must unavoidably be vcr>* artificial, the soul is pre- 
vented from freely yielding itself to nature ; it must now be 
again led back by artificial means, and this only takes place 
through Natural Science. 

As a branch of education, it has this higher aim to reach, 
to mingle the sensational with the rational comprehension, 
and so to succeed, that we may comprehend things as if 
Reason herself perceived them. I know that to attain this 
in perfection is impossible upon earth ; but to endeavour 
to attain it — to enjoy a glimpse of this intellectual life 
— is possible, and to that point the future education of 
posterity should more and more incline. It will not be easy 
to bring the methods of school instruction in the natural 
sciences to the same perfection as we have brought them for 
languages, and other older-established portions of education. 
But, nevertheless, we shall succeed, if we arc only first 
generally sensible of their importance. 

I believe that if Natural Science were thus to constitute a 
large portion of general education, it would be followed in a far 
stronger degree by that effect which it has already begun to 
exercise during several centuries ; namely, by opposing that 
tendency towards subtilty and artifice, which is promoted in 
proportion to the one-sided development of other talents. 
Of course, .1 by no means say that other sciences should be 
neglected; on the contrary, I think that the development 
of Natural Science w^ould be also defective, if it were not 
intimately united with the others. Of this I am convinced, 
that the energetic, present reality, the practical spirit, and, 
I may add, the powerful, onward-striving, yet glorious repose, 
which may be promoted by natural science, ought to form 
part of our existence. When this comes to pass, natural 
science will exercise a totally different and a greater influ- 
ence upon literature and cultivated life than it has hitherto 
done; and the co-operation of the naturalist in this future 
will also obtain a much greater influence than that which we 
have been hitherto inclined to grant it. 

It is therefore evident to me, that the just view concerning 
the advantage that would ensue from the greatest possible 
unity of Scandinavian literature, which has arisen from the 
enlightenment of the times, has been gi*eatly strengthened and 
extended by our Society. I repeat that I do not aim at an 
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amalgamation. Each of the Scandinavian nations will natu- 
rally form its own literature and its own ch.aracter ; but by 
means of a well-considered co-operation the literature of 
Scandinavia will be distinguished from that of other nations 
by important peculiarities, so that with a noble self-conscious- 
ness we may appear as united Scandinavians to the whole 
world. 

If our literatures, with their valuable treasures, are but little 
known beyond the north, it is because they are many litera- 
tures, and not one; if our language is only understood in 
some few countries, it is because w’e allow strangers to be- 
lieve that the North possesses several languages ; because we 
do not represent the thing as it really is, namely, that we 
possess one common language, formed by our literature into 
two dialects. By a mistaken national pride, >ve have sepa- 
rated ourselves, and caused strangers to undervalue the pro- 
ductions of our minds. Let us unite together ; let six millions 
of Scandinavians place their power in one scale, it will cer- 
tainly not be found wanting. 

But the same spirit which does not allow us to be only 
Danes, Swedes, or Norwegians, but requires that we should 
likewise feel our unity as Scandinavians, does not again per- 
mit us lo be merely Scandinavians, but requires that wc should 
feci ourselves members of the great confederation of all 
enlightened nations. Our meetings should not serve to isolate 
us from this, but to participate in it more independently, and 
with greater vigour. The scientific meetings of each nation 
may, in an European sense, be regarded as provincial meet- 
ings, but they must be again united. This may be effected by 
sevenil among us frequently attending foreign meetings, even 
without any definite arrangement being made for the purpose ; 
but it would be beneficial if such a union could be secured by 
the co-operation of the state. I therefore consider it desi- 
rable, that the Government, which has already honourably 
supj)ortcd these meetings, should contribute to this end by 
pecuniary assistance, whether it w'crc agreed that it should 
select those persons who are to be assisted on their journey, 
or whether it would not be better to allow them to be chosen 
by the scientific association to which they belong. 

It might perhaps conduce to a more comprehensive unity, 
if, every fifth year, persons selected from different countries, 
assembled at a still greater meeting: the elections for this 
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purpose might be determined by the associations of the dif- 
ferent countries. 

I will venture upon one more proposal for the improve- 
ment of our Scandinavian meeting, in hopes that its members 
will examine it more closely, and thus bring it to a greater 
maturity, or that they will enlighten us upon its defects. I 
believe, namely, that it would be very useful, if our Scan- 
dinavian Naturalist Association were to choose a committee 
for each division of the country, who, in the interval of the 
meetings might secure our interests. This might be called 
the Senate of the Scandinavian Naturalists and Physicians, 
and would be in some measure to us what the “ Council” 
is to the great English societies. The members might be 
chosen every two years. 

I conclude my address by welcoming our guests, who 
are fraternally united with us, and with the desire that the 
hope which we entertain of p. harmonious and vigorous co- 
operation ill our great purpose, may be confirmed by an 
abundant and productive fulfilment. 

2 . — Speech at the Opening of the Fifth Meeting of the 
Scandinavian Naturalists, 

It is with the utmost delight that I fulfil the honourable 
duty imposed on me, to welcome the Fifth Meeting of the 
Scandinavian Naturalists within these walls, where we retain 
such a lively and happy recollection of a former Meeting. I 
had also the honour to open that Meeting, and to express the 
thoughts and the sentiments which I believe prevailed among 
every one present. However much I may have failed in the 
manner I executed this duty, I had the great satisfaction to 
know that it was not considered that I had mistaken those 
sentiments. We were animated by the same spirit as that 
with which we commenced our work, and which has ruled it 
ever since. Our principal aim was to contribufe to the suc- 
cessful growth of Natural Science in the North; but as northern 
naturalists, we necessarily and gladly united another end, 
namely, to labour for a fraternal spirit in the North. Wc 
were desirous and were compelled to keep within those 
bounds which were set before us by our own principal aim, 
and to leave to each individual member what he chose to 
attempt for the same object, which lay out of our own sphere 
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of action. It will perhaps he found that these hounds are 
not so narrow as they mip;ht at first sight appear, hut, at any 
rate, they have this imjiortant advantage, that they oxeludc 
every addition wliich might offer any occasion for dispute. 

The development of language is not the least of the en- 
deavours by whicih our Association can produce a fraternal 
spirit in the North. 

I have ventured to touch on this suhject, both in our meet- 
ings at Gotheborg and in the last meeting at Copenhagen ; 
but however frequently it may be treated, it is still never 
exhausted. It was my intention, as far as lay in my power, to 
call forth reflections which might serve to make our efforts in 
the cause of Natural Science as useful as possible to our com- 
mon language. I call it common, with the same right, by 
which all the dialects which wore 8])oken in ancient Hellas 
were called Greek. There is undoubtedly the most perfect 
agreement amongst us, that our language is common to us 
all ; but that is not sufficient, this reeogiiitioii must be con- 
stantly kept alive. That the mental efforts of the North 
may have a really great appearance beyond our own bounda- 
ries, and that they may be worthy of the North, we must 
stand forth as one community. We can imagine in what light 
the spirit of Germany would be exhibited, if the love of 
home was carried to such a length in every German state, that 
its inhabitants only (l(!sired to bear its own particular name ; 
if the Brandenburger, the Hessian, the Saxon, tlie Wurtem- 
berger, &c. &c. would no longer be called Germans, but 
each be denominated according to the state to which he be- 
longed, and if each maintained that he wrote the language 
of Brandenburg, of Hesse, of Saxony, or of Wurtemberg, 
and thus in all the other States of Germany. Without 
descending to the smallest States, we might easily obtain a 
dozen names, but the distinction of names would have led to 
a real distinction. Each of these divisions would have en- 
deavoured to bring forward its own peculiarities of dialect, 
and particularly those which deviated in the great (^’st degree 
from the rest. Thus, in the course of time, a separation would 
have been brought about, which, if it did not entirely 
obscure, would yet have disturbed, in a perplexing manner, 
the glorious name of Germany. Luther, Copernicus, Albert 
Durcr, Opitz, Kepler, Stahl, Leibnitz, Winkelinann, Les- 
sing, Goethe, Schiller, Mozart, Kant, Bessel, would not 
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then have become names which constitute the ornament of a 
great nation. 

It is true that the North is already divided between two 
dialects^ which are distinguished by numerous works of talent ; 
and that it is not possible, perhaps not desirable, that they 
should be amalgamated into one; but the reciprocal intercourse 
which subsists between brother-nations, and familiarity wdth 
their mutual works, will gradually draw them together, and 
thus both literatures will be accessible to any one who is 
sufficiently acquainted with one of the two dialects, which we 
may justly call languages, so far as they have each of them 
attained a high cultivation. In two of the kingdoms we 
have a perfect unity of language. Let us preserve this ! It 
certainly tends to our own well-understood common good, 
whereas the intellectual gifts and knowledge which are occa- 
sionally employed in an opposite direction decidedly produce 
general harm. This warning against every endeavour which 
aims at separating the languages, is naturally accompanied 
by no prohibition against the improvement which each of the 
neighbouring nations may bestow on its language by its own 
independent development : but the aim must be improvement, 
not separation, and the fraternal spirit must be its protection. 
This is not fundamentally ditferent from what has happened 
up to the present time. The language which is written in 
Denmark and Norway is formed by the common works of 
their citizens, and so it must also remain. 

We shall then, besides, derive the advantage that one nation 
will be able to appropriate the discoveries, and the acquisitions 
which belong to the language of the other. There are many 
natural objects in Norway which do not appear in Denmark ; 
bow wdllingly would we not adopt the words used to designate 
them ! indeed how often have we not done so ! Our Danish 
language may in the same w'ay borrow from the Swedish, but 
in doing so we must make a few alterations with respect to the 
peculiarities of the two dialects. But such appropriations are 
not alone confined to natm*al objects. There exists in each of 
the three neighbouring nations an independently-active sj)iiit 
by which new effects and new mental creations are produced, 
and which must find means of expression in the different 
languages ; but this should not separate us from one another ; 
for the spirit of the North dwells in the combined languages 
of the tliree neighbouring nations. The more we properly 
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understand ourselves, the nearer we shall approach one 
another ; and yet this approach will not prevent each from 
retaining his own essential nature. But this must be main- 
tained in love, and with a brotherly feeling. 

I have been obliged to quit my particular subject for some 
moments, though only to make such preparations for it, 
that its importance may appear in a stronger light, and that 
many misunderstandings may be removed, to which I was 
exposed, when those exaggerations were ascribed to me, 
which are so often united with the endeavour which I ad- 
vocate so warmly. 

On a hasty glance it appears as if the development of 
Natural Science w'as not intimately connected with that of 
languages. The greatest part of science is replete with foreign 
words, which cannot be replaced by native ones without sub- 
jecting om'selves to an effort which would bring with it but 
small reward, and Avould also cause the most extreme con- 
fusion. It is true that there is a great deal in science which 
would lose its European utility, if it were too much clothed 
in the peculiar language of each nation. It would be blind- 
ness to deny this ; but on the other hand, wc should fall into 
a still greater and more injurious error if we did not recog- 
nice the national view of Natural Science, and its claims 
in consequence, to a national treatment, and to a national 
development of language. 

Whilst a mass of knowledge is undoubtedly exhibited in 
the numerous details of Natural Science, which must always 
remain inaccessible to the multitude, even to the multitude of 
educated people, which knowledge is expressed in words, 
everywhere understood by scientific men, there is also a part 
of science which ought to become universal property. Some of 
the subjects belonging to this class have already received 
a name for ordinary life ; but as science progresses it will 
be nccessaiy to invent new terms, and to disinter many 
old expressions. Those parts of science which arc gene- 
rally popular, and >vhich foim such a large proportion of 
that which is able to be communicated, most particularly 
require that the expressions should be borrowed out of the 
language itself ; for language contains a hidden philosophy 
which secretly animates the words so far as they are formed 
by the strength of their own essence. We must beware of 
adopting the translations of foreign words, unless the trans- 
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latecl expression is so constituted that we should have been 
willing to form it ourselves, even if the foreign model had not 
been before our eyes. We must almost as much beware of 
forming words which express too much, and become a sort of 
definition. Such words arc frequently hard, and still more 
frequently unmeaning, that is to say, unfit to denote all the 
distinctions which the development of the idea requires. 
Finally, it is very important to avoid those w^ords which are 
difficult to pronounce, and which generally have an unpleasant 
sound. Natural Science frequently places us in a position 
where we are obliged, like the first man, to give a name to * 
a thing with whose existence we were previously unacquainted. 
We arc naturally unable to make use of the original freedom 
of man, or even of that great freedom which is employed in 
the formation of systematic names in Natural History and in 
Chemistry, but we must content ourselves with drawing our 
expressions from the means which our language presents to 
us. All that we are authorised to do is, to employ them with 
a true mental freedom. Before any one attempts to form an 
expression for a scientific idea, he must first be complete 
master of the idea, and sec the thing clearly before his eyes, 
as if he were going to discoiu’se about it to an assembly of 
his distinguished fellow-countrymen. He must also, so to 
speak, search the language to discover whether it already 
contains a word which is fit to denote the idea, or whether 
perhaps certain laws of language, or only intimations of 
such, may serve him as a guide. The more an expression 
directly and from the commencement speaks to the natural 
sense of the language, we may according to rule be the more 
certain that we have hit upon the right expression, and that 
wo have placed our ideas in connexion with the rest of 
the knowledge of the people. But wc cannot form such 
words and expressions with the rapidity which may be em- 
ployed in the construction of systematic names, which are 
formed according to certain rules : no ; here every suitable 
new expression is cither a fortunate discovery or a welcome 
invention. These are collected together in the course of time 
by the united efforts of many. The co-operators in this work 
must not be discouraged if many words do not afterwards 
prove suitable ; they must learn to know, that the less happy 
expressions may in the course of time harmlessly pass away ; 
but they are entitled to expect from the justice of theirf ellow- 
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citizens, that the good which has been attained will not be 
forgotten amidst their less fortunate efforts. Meetings such 
as the present appear to me peculiarly adapted for such con- 
siderations, and I am not without hope that we may accom- 
plish something to this purpose in the present association. 

I might perhaps be so fortunate as to find that you approve 
of all that I have said, but that you still regard the influence 
which Natural Science exercises upon languages as slight. It 
is of no small importance to prove, that thcr extent of its 
influence is very great and significant. 

Every one who contemplates the history of science will 
see what a great influence it has already had upon lan- 
guage, although it at first received but slowly and step by 
step a popular representation, and although hitherto it has 
reached but a small part of the extent to which it is destined 
in time to attain. How many names of scientific objects which 
were formerly only known to a few, it has convoyed to the 
minds of all educated people, and how many others it has itself 
constructed, and by that means given us expressions which 
may be also employed beyond the limits of actual Natural 
Science! We must also recollect that it is very little more 
than two centuries since attempts were seriously made, though 
they were at first but feeble, to express scientific things in po- 
pular language, independent of the ])riinitive Roman tongue. 

When the great astronomer Kepler in the year 1616 pub- 
lished a German extract from Archimedes, he found it neces- 
sary to give Latin translations of the German technical terms 
then in use, in order that those who had been hitherto accus- 
tomed to the Ijatin should understand it easier. Among these 
we meet with “Kraiss, — circularis linea “ XJmbkraiss, — cir- 
cumferentia “ Bogen, — arcus “ Winkel, — angulus and 
several still more familiar words,* which were certainly not 
new, but now appeared with that precision which must pecu- 
liarlj’ belong to technical words. They became much more ex- 
tensively used as they were employed on innumerable occa- 
sions, where formerly only Latin words were admitU'd. It will 
be at once understood how much the use of German words 
enabled thousands to gain admittance to the fundamental 
truths of mathematics, to whom the Latin words of the science 
always remain somewhat strange. If we were only treating 

* I have borrowed this example from Carl von Raumer^s Versuch 
eiuer A.B.C. — Buchs der Crystallkunde.” (Berlin, 1820.) 
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about a few technical words, for instance, only about terms 
used in mathematics, it would not be a thing of any great im- 
portance, but we speak here of a universal law for the com- 
munication of science. I am aware that those philosophers 
who have not been engaged in popular communicjitions, 
attribute very little importance to this transference of tech- 
nical words into the mother-tongue ; but the importance is 
sufficiently decisive to those who have themselves attempted 
popular communication. But we do not here speak of tech- 
nical words alone. This effort to introduce popular tech- 
nical words is only part of a comprehensive endeavour to 
introduce popular modes of expression and popular represen- 
tations. I do not here refer to that endeavour towards a 
universal comprehensibility, which often leads to a discui'- 
sive treatment of the subject, but only to such as, with- 
out sacrificing brevity and precision, attains its popularity 
alone through the simplicity, the aspect, andr if I may so 
say, the naturalization of its expression. Even men of 
great learning in those departments where no communica- 
tion occurs, and whose knowledge of languages gives them 
the key to foreign technical words, will find that by means 
of that kind of popular communication we have here men- 
tioned, they will arrive at a far more lively, and at the 
same time a more direct comprehension of the subject. It 
will not be useless to illustrate this with a few examples. 
It is sufficiently known what is meant by the words barometer 
and thermometer , even the origin of these terms is familiar 
to those who understand Greek, and to many more besides. 
Nevertheless we frequently hear these words confounded, 
which does not, however, proceed from ignorance, but because 
the ideas are not directly or sufficiently attached to the words ; 
if we were to say air-pressure-indicator, heat-indicator, these 
mistakes would cease. Foreign technical words also frequently 
lead to an 'artificial representation of things,'^ for example, 
“ In order to judge of the weather, we must know the barome- 
trical, thermometrical, and hygrometrical condition of the 
air, and therefore we must make observations upon the baro- 
meter, thermometer, and hygrometer.” Whereas if we keep 
closer to the mother- tongue, we shall say, “ In order to judge 

* I have not taken these examples from any particular book, but I 
formed them from expressions used iii certain German and Danish 
works. 
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of the weather w^e must know the pressure of the air, and 
the amount of heat and damp, which may be observed by 
means of the instruments intended for that purpose.” 

But it may still be objected that this cannot act very 
extensively, since Natural Science is not an affair of the 
people. I confess that hitherto it has been too little so ; 
but the whole course of development of the human race 
necessarily obliges it to become so more and more. I repeat 
what I already said at our first meeting in Copenhagen, 
with regard to this, that there is a great future before 
Natural Science. Regarded on one side this future already 
reveals itself in strong features; namely, that the incalcu* 
lablc benefits of natural science impels so many people to 
work in accordance with its dictates. Undoubtedly most 
people will do this without any knowledge of science, but 
they unconsciously gather fragments of it, which distribute 
many seeds feu* reflection. Others will strive after the know- 
ledge which lies at the foundation of their labours, and will 
thence have their minds directed towards science, and among 
these some will also be induced to cultivate that knowledge 
with a higher aim in view. But all these aids in its support 
are not the chief object here. Our attention is particularly 
turned to the influence which science may possess over general 
intellectual development, and indeed in consequence of its 
own nature. Although much has been already said upon this 
subject, it will still be necessary to recur to it for a long 
time to come. Man is connected with nature in countless 
ways. All the organs of his understanding arc indeed natural 
objects, and subject to natural law^s. Even most people who 
have no idea of Natural Science, are aware of many results 
which science has supplied on the meaning of what we witness 
by our senses, by the communications which, so to speak, have 
been transmitted to us from hand to hand ; for instance, that 
the blue vault of heaven is not fixed, that the rainbow is only a 
phenomenon of light, that the echo is a reverberation of sound, 
and innumerable other things of the same kind. It is the same 
with our living bodies. Much knowledge has passed out of 
Natural Science into daily life, and frequently indeed in a very 
obscure manner ; the more our mental life is developed, we 
shall feel still further impelled to obtain a clear and connected 
knowledge concerning it, and the more science is enabled by 
its progress to satisfy such deshes, they will assume a more 
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animated and determined position ; but this will also happen 
with respect to all our relations with the outer world. We 
are incessantly receiving impressions from the weather, and 
\ve stand in the most various relations to the climate in 
which we live. 'Were we not so much accustomed to the 
universal ignorance of the laws whence these effects jwocecd, 
would it not appear absurd ? But this ignorance begins to 
be dissipated by a desire for knowledge, which will continue 
to increase with the development of the mind, as well as by 
the advancing aids of science, through which our questions 
may be answered. The same may be applied to our relations 
with the whole of nature, with a few alterations which may 
be easily imagined. Every step on earth causes us to per- 
ceive a testimony of the ])ast ages of the globe. The clearer 
the insight we possess by means of which w'C cultivate the 
earth by agriculture, so much the more shall we endeavour to 
understand its condition, and this will be the case in a still 
higher degree with respect to the natural laws of vegetation. 
Ought there not to come a time when every enlightened 
labourer may delight in his knowledge of the inward struc- 
ture of the seed, and the laws of germination, the laws for 
the nourishment of plants, their silent respiration, &c. ? In 
a supei*ficial comprehension of the subject it will be said, 
and not without an apparent foundation, that what science 
is able to communicate upon all these things is partly too 
meagre and partly too loamed ; but they forget that we here 
speak of a future time, and of one indeed which is tolerably 
distant. It will readily be allowed that in the course of time 
science will yield a mucli more perfect knowledge, but I must 
add that, taken as a whole, its results will be also much more 
clearly expressed, according to the greater degree of inward 
])erfection which it has reached. In the endeavours which 
will be made in the course of a long period of time which lies 
before us, to render science accessible, many new ideas must 
offer themselves, and along with them also numerous occasions 
for new expressions. We must remember that we here speak 
of all that can be comprehended in tiie heavens or on the earth, 
which is matter of instruction to mimkind in general. Even 
the science of language will by this means make a new start, 
and in certain directions gain a jjreviously unknown richness, 
which will also exercise an influence in many other ways. 
With all this development before our eyes, I can only desii*e 
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that, as true Scandinavian brothers, we may work together 
for the iinprovemont of our northern language, or if you will, 
for our several northern languages. 

I am rejoiced to leave undisturbed the thought of much 
that has been already done to remove the impediments for 
such a future, as well as the steps which we have already 
begun to make in its advance, llow much the dark preju- 
dices, which the mists of ancient times have spread over our 
north, and which have been cherished and nurtured by aver- 
sion and hostility between neighbouring countries, have now 
vanished before the light of knowledge, which wc may hope 
will newer be again obscured. Our Naturalist Associations 
stood in the foremost rank among tbe greatest of those pub- 
lic demonstrations, but they were by no means the only ones. 
Wc have seen youth with generous enthusiasm wander from 
one kingdom to the other, only to form acquaintance, friend. 
ship, and brotherhood. It is delightful to observe so many 
pilgrimages for the sake of enUghtenmcnt and love, however 
small they are in proportion to the events of the world, in 
which the large mass of the people step forward. It may be 
a great satisfaction to us all, to sec the North governed by 
two enlightened and highly-cultivated sovereigns, who pro- 
mote this Scandinavian endeavour towards intellectual im- 
provement. This feeling receives a still greater life and 
strength by the presence at tl)is our opening Meeting of the 
noble king of the country, who, if his exalted position did 
not call him to other duties, would be a distinguished par- 
ticipator in our labours, and who has besides in many ways 
favoured our undertaking with his enlightened benevolence. 
I am convinced I speak in the name of all when I here offer 
him our earnest and respectful thanks. 

Therefore, with the most joyful anticipations, I open this 
our fifth Scandinavian Naturalist Association. 
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The two following addresses are not indeed of a scientific nature^ but 
they spring from a scientific contemplation of the world, in which 
religion and morality are both included. No new religion or code of 
morals is to be derived from them, but they bear the stamp of the spirit 
in which they were written. One of the most enlightened and reflecting 
naturalists of the North thus comprehended them, after reading the first 
of the two addresses which are now communicated. We only insert 
these works in the present collection, with the desire to prove more and 
more how the comprehension of the highest aim of the human mind, 
which proceeds from a scientific view of the world, not only accords with 
the convictions which we all possess in common, but may also contribute 
to throw greater light upon the subject. 


1,—The relation between the Young and Old^ with especial 
reference to Young Men on their first eiitrance into the 
World, A Speech delivered on the Anniversary of the 
Society or Posterity f the Mh March^ 1844. 

I HAVE been much gratified by the honourable invitation 
which I have received, to address this highly respected circle 
on the present occasion. I consider it a summons to spealc 
at the meeting of a society whose foundation originated in 
disinterested love to our fellow creatures and our country, 
and which owes its steady support to a social spirit which 
did not expire with the founder, or with the first friends of 
the institution, and whose present condition is not less pros- 
perous and hopeful than in the period of its vigorous youth. 
Its greatest achievement, the schools whence so many active 
and in part highly meritorious men have proceeded, continue to 
labour for youth, with undiminished, we may indeed say with 
increasing effect, and thence to sow seeds which will germi- 
nate and branch out into an unseen future. We ought never 
to lose an opportunity of bestowing praise on the silent 
conquests which are made in the service of mankind, by 
sowing the seed of knowledge, and by the encouragement of 
intellectual improvement; as these are outshone in the daily 
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course oTThings, by the glare surrounding many other undcr- 
. takings which arc often far less beneficial. 

In connection with these sentiments, I am naturally desi- 
rous that, by my present address, I may be able to contribute 
jny small portion to the object of the society. I have therc- 
i’ore chosen a subject for my discourse to which I have 
bc*en long attached. It has grieved me much latterly to 
observe how frequently the rcljitive position of the young and 
old has been comprehended with opposite prejudice, which, 
not permitting the conciliating truth to be constantly and 
openly displayed, has therefore prevented it from being 
ik'velopcd as strongly as it ought to be, thougli it iias 
( ften silently asserted its practical validity. I have viewed 
this relative position with the same eye as the natural philo- 
sopher views nature. He first endeavours to discover the 
law by which all things arc governed, and afterwards more 
readily distinguishes the meaning of each individual law. 
In the same manner, we arc able in our investigations to turn 
our attention to the law of existence, by which the life and 
action of the rational being is governed, and by that means 
wc most clearly perceive the rights of each individual 
])ortion. ^ 

The extent of the subject, the narrow limits of a speech, 
and even the purpose of the pre.sent meeting, must determine 
me to confine ray task to the relation which exists between 
those of our own sex, and especially between those who 
belong to an earlier, and those of a more advanced stage of 
life. 

I request the patience of my fellow-citizens, and the atten- 
tion of my young friends ; for even if I bring forward many 
things which are not specially intended to apply to them, 
we shall yet mention some which are nearly connected with 
their own welfare ; and with reference to those of a riper* 
age, I hope that the chief substance of my address may be 
sufficiently clear to them. 

There have been many wise proverbs and maxims on the 
relation between the young and old, which have been for the 
most part known since the most ancient times, and which 
circulate from mouth to mouth, without however, exercising 
a proper influence on human life ; indeed, the full truth of 
their meaning is only first clearly understood when the 
proper time for their ap^dication is past. A thorough exami- 
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nation of this remark, whose influence extends far beyond 
the ran^c of thouglit Avithin Avhich wo will at present 
keep, would lead mo beyond the limits of my address ; I can 
here only call attention to the fact, that those proverbs art' 
usually proffered in the form alone of experiences. This 
contributes much to weaken their etfect. They have not 
actually been experienced, and therefore fail in the sensibly 
restraining ])ower Avhich they otherwise possess. To those 
who liavo not themseh'cs mentally corapiehcnded and exa- 
mined the experiences from which these maxims are taken, 
they exist as em])ty abstractions, and arc treated with indif- 
ference as trivialities. Added to this, those who have ap- 
pealed to these maxims have been frctpicntly led to their 
adoption, merely by an indistinct variety of impressions, so 
that tliey are not aware of the true meaning of the proverb 
that is cited, and consecpiently cannot properly apply it. All 
these misapj)rehensions may be of course remedied, if the 
matter is placed in the light of reason. This may be done, 
and has ha])pened in various ways ; but I have selected onc^ 
method which, as far as I know, has not hitherto been tried, 
and which seems to me capable of placing my object in the 
most intinijite connection with life itself. 

In all that occurs, for which we can trace a general pur- 
pose and a rule, we say, in other w’ords, that it obeys a Iuav. 
That an unsupported body falls, that the seasons continually 
succeed oiu; another in the same order, that our blood is in 
constant circulation, are all examples of such laws ; which 
have besides been better developed and determined, by 
Natural Science. Ihit the same fixed laws prevail, not alone 
in mere matcritil nature, but also wherever the spiritual is 
expressed, although they arc often concealed, because the 
effects which take place in conformity to very different laws, 
hero cross each other far more frequently than in material 
nature ; but it is easy to find a considerable number of 
examples even here, which in spite of those causes are suffi- 
ciently evident; for instance, that light rejoices, that darkness 
terrifies, that uniformity fatigues, that arrogance excites ene- 
mies. Further, the whole of existence, and not merely por- 
tions of it, is governed by laws, and these again are not a mere 
collection of laws, but one whole, in which one part cannot 
be considered without the other. They are, finally, not to be 
considered as the work of a blind irrational necessity, which 
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is in itself a cliinicra, but they constitute one whole all- 
embracing and penetrating dominion of Ileason, in which even 
the abuse (that is, the unreasonable employment) of freedom, 
may awaken ])Owcrs which cause the etlects of evil to serve 
the ends of Reason. 

Viewed in this light, those things which seemed to be only 
connected witli the material world, receive a spiritual sig- 
nification, and those precepts which appeared arbitrary bear 
a stamp of reason, w’itliout >vhich they w’ould be viewed with 
dislike by the free spirit. In order to comprehend the 
impression thus made, w^e must retain a lively and active 
contemplation of it in our minds. The mere recognition of it 
is useless. 

Let us now turn our consideration to the different ages of 
man. Each is designed to make a peculiar progress in the 
development of the being which it embraces ; but, at the 
same time, it exercises a very ini])ortant influence on those 
beings which arc in other stages of life. 

We all know that the child is not merely appointed to 
replace the loss which death occasions in the numbers of 
mankind, or to increase those numbers, but that it is also 
destined to take part in the advancing development of the 
human race. I may pass very briefly over such well-known 
things ; I might indeed omit them entirely, if 1 did not wish 
this very hour to recall them vividly to our contemplation. 
We should be astonished at the rapid development of the child, 
both physically and mentally, if habit had not familiarised us 
to it. Rut yet this does not prevent the liveliest interest 
being awakened in those who daily watch the child. It has 
been often, and truly, remarked, that at the earliest age, 
it learns proportionately more than in any period of equal 
duration in after-life ; and even at a more advanced period 
of childhood great progress is made, if proper nourishment 
is afforded to the mind. Actual childhood, which naturally 
does not last equally long with all children, has clearly its 
own peculiar method and mode of development, only to a 
certain degree dissimilar in all. If anything is neglected at 
this period, it is more diffiicult to be retrieved than it would 
have been to acquire it at the proper time ; and if the natural 
measure of capacity is overstepped in any one direction — ^for 
instance, if the child is given too much instruction — the true 
and healthy equilibrium is often lost during the whole of life. 
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Cliildhoocl, thus, has its peculiar scheme of development, 
which can neither be perfectly replaced at another period of 
life, nor can it be usefully anticipated. It is true that the 
extent within which all this holds good is limited, and that 
we may sometimes suoccssfully recover what at an earlier 
period was neglected. But this does not prevent us from 
recognising tlie natural law, although an exception may 
indeed be made for those endowed with unusual powers of 
mind. 

We might be easily led to think that the child only lives for 
its o^vn development ; but we need only consider the matter 
somewhat more closely, to discover that, unconsciously, it 
bestows mucli, while apparently it only receives. Every one 
knows that the pleasure which men derive from children, is 
not confined to the parents, but is shared by all around. This 
pleasure embraces (devating impressions, which, though they 
are seldom accounted for, are nevertheless received. I’he 
picture of innocence which w’c behold in the child, is not 
without its influence on us. The feeling of a disposition 
and an inclination to kindly actions, which is aw’akoned with- 
in us by the sight of a child, and which is connected with a 
sensation of power, though apart from pride and haughtiness ; 
the feeling of love which is thence aroused within us; all 
this is not lost on ourselves, though we do not express it in 
books. The parents, silently and unnoticed, become teachers, 
in endeavouring to assist the child in its powers of compre- 
hension and thirst for knowledge; and thoughts previously 
slumbering arc frequently roused within them. As the 
child advances, new tasks arc imposed on the grown-up man, 
M^hich arc not without their use to him ; for he must indeed 
be more attentive to his own improvement, if he does not 
wish to be inwardly ashamed of himself before the child. 
But this shame does not arise from vanity, — it is not produced 
by the child ; it is allied to that modesty which we could 
imagine a man would feel, were he conscious that an angel 
stood beside him. 

So closely is the life of the child connected with the 
development of the grown-up man. And yet all that I have 
been able to say upon this subject is far from exhausting it. 

I cannot, however, quit the youthful period in the life of 
man without mentioning that the love which springs from the 
reciprocal influence between the cliild and those of a riper age 
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surrounding it, is itself a law of existence, whose connection 
with the nature of things we have now partly beheld, and 
which exercises a wide and comprehensive influence on the 
life of society in general. It need scarcely be mentioned, 
that all tins exists even in greater force in the love between 
parents and children. We now pass from the period of 
actual childhood, to that which exists between it and youthful 
manhood. 

There is, of course, here also, a certain education best 
adapted to this stage of life. I may be very brief on this 
point. It is that kind of education which is afforded by the 
best schools, and which is chiefly determined by the nature 
of the thing, to which also must be added the stage of 
development of that particular time; but we must also 
acknowledge that the condition of our schools may still 
deviate much from what they ought to be if they followed 
the path of* nature; which deviations cither may and must 
be removed at no short distance of time, or at any rate 
must be cleared away at a somewhat further stage of de- 
vclopinent. Nevertheless, when the youth begins to look 
beyond the limits of the school, he feels an ardent desire 
to be able to step at once into the rank of young men of a 
riper age, and in order that he may share their freedom, 
he gladly chooses their labours. This desire may sometimes 
proceed from a good motive, but it is often merely an un- 
seasonable wish to free himself from a useful restraint, and 
it is then to be lamented if the parents or guardians yield 
to it. My situation in life has given me an opportunity to 
gather experiences with regard to this, which are in perfect 
accordance with what we have already learned from the reflec- 
tion and experience of many centuries; for instance, that at a 
certain age the bodily labour which a young man is usually 
subject to, cannot be undertaken beneficially, but that it 
rather injures the health, and along with it the physical 
development ; and this is also the case with mental labour. 
The studies which are assigned to the y^th at the age when 
he leaves the more advanced schools, do not merely require 
preparation, but also a certain maturity of the powers of the 
mind, without which the more independent manner of study- 
ing does not lead to the object in view. Many young men 
w^o can make eonsiderable progress in various and difficult 
sciences, by the aid of the daily assistance which the schools 
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afford, will advance hut lamely and insecurely in the very 
same branches, if they study under those conditions which arc 
offered by the university. 

In our consideration of the reciprocal influence between the 
boy and the adult, wc will for the sake of brevity especially 
notice the relation between father and son. The former 
has to overcome fresh difficulties during the transition of the 
child to the age of boyhood ; but he at the same time enters 
on a new and higher sphere of action. Along with the 
understanding of the boy a force of will is develo])ed which 
may lead to evil or to good ; he must be guided, even some- 
times compelled, to submit to reason, but yet in such a manner 
that the elasticity of his mind be not weakened. Tlic {xmiablc 
feelings on which severity is founded, are often imperceptible 
to the son who submits with inward dislike to the paternal 
power. The instruction which the son must jiow receive 
is more varied and of a superior order. Even if. the father is 
able to commit part of his anxiety to a school, there still 
remains no small proportion of guardianship and responsi- 
bility in his own hands. But the father is not alone led 
to reflection and anxiety by affection for Ins son ; much 
self-denial and many powerful exertions are also required of 
him. By this means liis mind rises to a higher degree of 
maturity, and the dignity of a parent becomes to him more 
than an empty name. 

lie is thus self-rewarded. But bow infinitely more the 
.son himself gains by this conduct, without especially noticing 
the affection wliencc it proceeds. It is a beneficial thing for 
him if he recognises it at the jxroper time. 

The relation between the tutor and the pupil is allied to 
the relation between father and son. If the teacher is not a 
mere hireling, lie will be insjhred both with a love for his pro- 
fession, as well as for him whom he instructs, and thus he 
will entertain only fatherly feelings to his pupil; on the 
other hand, a child-like love will be developed in the youth, 
which will be the dkire vividly excited, the more he is a true 
disciple of his teacher. 

In order not to render my address too extensive, I have 
been forced to confine it within such narrow limits that 
maternal love could find no place. I have thus omitted a 
great deal that would have promoted the end I have in view ; 
but my young auditors will nowhere find it so easy to supply 
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the gap as here, where the constant recurrence of maternal 
love and care, in the numerous benefits which are oi)vious 
even at the moment of acceptance, will always be vividly 
remembered by the young ; whereas tlic fatlier, more fre- 
quently restraining, commanding, and chastening, is in fact 
compelled to express himself in actions where the kindly feel- 
ings which prompted them lie more deeply concealed. Yet 
the force and the determination of the father soimdimes make 
a greater imj)ression on the son. This is not a bad sign ; 
but let him at the same time remember the gratitude and 
reverence which he owes to the mfinite love and care of the 
mother’s heart. 

We now turn o\ir attention to the period of 3 outh. Its 
earlier ])ortion commences in the more advanced scliools, and 
therefore has already been considered ; but the independent 
life of a young man after he has quitted school, whicli I call 
i?i a more limited sense the ])erio(l of youth, has a new 
signification. There generally lies between school and this 
'young man’s life a period of study for those who do not 
eomplctc all the instruction offered by the more advanced 
schools, which in spite of important differences, is a kind of 
protracted school. Of this, however, 1 do not mean to treat 
Jiere. The peridd of youth which wc are now considering 
has naturally its determined limits. It ouglit freely to de- 
velop the character till it has reached the maturity of maii- 
liood. The j)hysical powers, the faculty of the judgment, the 
experience of the world, here make giant strides, if a proper 
regulation is maintained. Next follows the slower develop- 
ment of manhood. The bloom of youth and the maturity of 
manhood are similes which have been often used, and they 
really Jiccord with nature ; w’e must not, however, forget that 
here, also, the limits are not shar]>ly defined, but that they 
admit of various transitions. 

In other words, youth is the nearest preparation for that 
period of life which is the longest in duration, and winch at 
the same time influences most deeply thetjonditioii of liuman 
society. The self- development which the youth has to ac- 
eoiTq)Ush at that age is already pointed out for him by 
human society, in accordance with that which is prompted by 
reflection and experience, although in every century it naturally 
receives farther improvement. There also exists at this age 
a strong, natural, otnvard-striving, which often degenerates 
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into a desire to meddle with that which belongs to the 
succeeding stage of life, and a wish to exercise an important 
influence on society or science ; but, if we make some excep- 
tions in favour of a few extraordinary men, this is opposed 
to the nature of things, and therefore brings along with it its 
own punishment. Many of my young auditors are now nj)- 
proaching the age of which we are at present treating, llesist 
the insidious seductions which would tempt you to sacrifice 
your youth to the occupations of manhood! You thence 
overleap a period of life rich in joys, and still richer in 
seeds for a more important future. Be persuaded that he 
only who has been a genuine youth, in the actual sense 
of the word, will afterwards become a genuine, many-sided, 
and well-cultivated man, and at the conclusion of his path 
be a truly wise old man. But I do not wish that you 
should accept this from my words alone ; I challenge you to 
inquire with me into the case itself, and to examine whether 
I represent it to you in a false light. The law of existence, 
towards which I would direct your attention, rests on what we 
have already said. Every period of life has its essential sig- 
nification in the life of man ; something peculiar happens in 
each to further the development of mankind, and that which 
is contributed by one age cannot be perfectly supplied by any 
other. Hence he who admits the justice of this law, believes 
at once in a regulated order in life. But a truth is not always 
accepted with that vivid appropriation which determines our 
actions. This only happens when the thought coincides with 
the mental perception. I therefore invite you to take part with 
me in an ideal experiment. Let us imagine a young man, 
in the transition between school and the independent period of 
youth, in such a position that he feels himself called upon to sup- 
port an otherwise helpless family — for instance, young orphan 
brothers and sisters ; let us also suppose that he possesses 
sufficient abilities to acquire all that is necessary for himself, 
and the proper consideration to procure superintendence, 
education, and instruction for these brothers and sisters. 
Will he then have an opportunity to improve himself in the 
same way as other young men who have no such duties to 
perform ? He certainly will not stand still during this period : 
in a very short time he will reach the maturity of manhood, 
and he will find a great reward in the affectionate gratitude 
of his brothers and sisters, in the respect of his fellow-citizens, 
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and above all, in the testimony of his own conscience. Who 
would estimate these rewards lightly? They may balance 
the loss, they may even far outweigh it ; but there has been 
a loss and a severe one. I will not speak of the obstacles 
which the youth may have to overcome in order to attain a 
certain degree of success. I will even suppose that some turn 
of fortune fully repaired this want; he will still lose the pecu- 
liar development which always accompanies youth. Cheerful 
and free from care, the period of youth, if not abused, develops 
an inward health and strength which does not flourish in un- 
favourable conditions. The youth in ordinary circumstances 
vastly enlarges his store of knowledge, and, what is of still 
more importance, he forms his world of thought with an 
independence which, at an earlier period, during the immatu- 
rity of his faculties, was denied to him, and which in man- 
hood he never again possesses in such freedom, even should 
he be in possession of an independent fortune ; for at a 
certain point in the development of his faculties, he makes 
other demands on himself, and enters into greater intercourse 
with the world, so that he must learn and practise totally 
diflerent things. If such a one, contrasted with him who too 
early becomes a man, were only to have a moderate degree of 
the manly faculties developed, he may probably, unless com- 
pelled by external circumstances, remain longer a youth ; 
but this is far from being an advantage, and is only a want of 
participation in a higher stage of development. The imagi- 
nation and the world of thought in the youth are gradually 
developed beyond the healthy barriers within which inter- 
course with the world would confine them ; he acquires au 
over-refinement in certain thoughts and feelings — a certain 
false and hollow cultivation which is neither adapted to youth 
or manhood, nor indeed to any age. In every highly-cultivated 
period of time there is a tendency towards this perversion; 
imd the present is far from being exempt from it. 

I dwelt above, for some time, on the loss which tlie young 
man sustains who nobly sacrifices his youth at the command 
of duly. Wc all felt that he also received a great compensa- 
tion for a great loss ; but, on the other hand, imagine a youth 
who, with thoughtless confidence in his own talents, was de- 
sirous to interfere with the management of the state. What 
compensation does he receive for having overleapt the most 
important age of preparation ? He must not allow himself to 
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be misled, by a deceptive imagination, to suppose that the 
power of doing something great for mankind is immediately 
within liis grasp. It is unnece.ssary to overleap tlie short 
period of youth. AVhile he is making his ])reparation, the 
world docs not pass so rajndly that he will lose the oppor- 
tunity of performing a great action, if he has the requisite 
alhlity. 'J'o be perfc'Otly free, the young man must revel in the 
great kingrlom of thought and imagination ; there is a struggle 
there, in which, if he falls, it is easy for him to rise again ; 
there is freedom of utterance there, which draws after it no 
irre})arable consequences on society, and therefore imposes 
neither that inward nor outward responsibility which disturbs 
the soul and enfeebles its cheerful elasticity. It is wdth 
pleasure that I recur to that happy existence, wdien I lived 
in this onward- striving contc.st, where each day overcame 
a new difficulty, gained a new truth, or banished a pre- 
vious error. That I had not yet entered into the business 
of the state, threw no cloud over this world of light. It 
did not occur to mo to doubt that an efficient cultivation 
of my faculties would certainly afterwards obtain for me a 
suitable place in society. The history of my youth is not 
essentially different from that of many others who have had 
the haj)pincss not to deviate from the path appointed to tlnun 
by nature. I merely relate my own experience because it is 
inluo, and on that account is the most visibly certain to 
myself; but I know that you may sec it confirmed by many 
other examples. 

However, you scarcely require them; for each of you who 
already look beyond the barriers of the school, will find that 
natures and trutli testify to this within yourselves. 

■ We must turn towards the reciprocal infiuence which exists 
between the youth and his j)arents. If the father has not 
lost the confidence of his son, and if the son has no secrets 
to liidc from his father, a friendship is developed between 
them, which improves and elevates both parties. Of course, 
this must not happen u ith the sacrifice of character on either 
side : but rather with the resignation of one-sided inclinations. 
If tlio proper relation is observi'd, the father is enabled, 
through the son, to regard the younger portion of the world 
with increased sympathy; and, on tlie other hand, the son, by 
the aid of the father on one side, obtains a view into the world 
of action, in which he himself is one day to be a useful 
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co-operator, and on the other obtains a retrospective view of 
the life of young; men in past days, which must enlarge his 
present contemplation of the world. Confidential intimacy 
increases with age. The son himself becomes a man and a 
fatljcr; and his children again throw the light of another dawn 
on the evening of the old man's life. 

In accordance with this, we shall gladly confess that all 
true, kindly intercourse between the old and young, exercises 
an elevating influence on both sides ; for it adorns life, and 
counteracts the wearying one-sidedness which so entirely 
exhausts the life of youth. 

Do not misunderstand me, and imagine that I would do 
away with the natural divisions of life. No, the old proverb 
that like should sort with like, is an actual law of life. It is 
rather the com])lete se})aration which 1 condemn, in conse- 
quence of which, as we often see, young men avoid scienl ific 
commuiiicationjj with their elders, and tliese, in a similar 
manner, shun all social intercourse with the young. This 
division is injurious, and is opposi'd to tlie true nature of 
tilings, wliich requires a kindly alfeetioiiate oo-openition ; for 
such is the rational law of life in respect to this r( dative 
position. This, however, does not apply to an unconscious 
nature, but wc ourselves arc directed to practise and to main- 
tain it with independence. There exist within us faculties and 
powers, which arc designed to obey this independent Reason, 
which, however, we often exorcise without its guidance, and 
thus disturb the harmony of Reason. How can 1 name all 
the inclinations and passions which must here bo guided 
and led in the right dive(!tion ? Let me only mention one, 
which is connected wuth many others — our necessary inclina- 
tion to maintain our independence. How often does this 
not degenerate into an unjustifiable mortification at seeing 
the same impulse in another ! How often has eitluT the 
father’s love of ruling, or the son’s pride, caused two hearts 
to be estranged wliich ought to have been most intimately 
attached to one another! Still tlie requisite condition of 
Reason conspicuously preponderates ; partly because wc are 
](^asonable beings, though often very limited one^, partly 
L. cause all existence is an infinite rc'asoiiablo wliole in 
which the unreasonable destructively works against itself. 
A perfect and pure existence of Reason is an Ideal, which 
never can be attained on earth ; but let any one regard what 
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most immediately surrounds him, and he must be yery unfor- 
tunate, or have a very indistinct vision, if he does not dis- 
cover in this reality, poor though it be compared to the 
Ideal, a large sum of kindness, co-operation, and mutual 
assistance, by whicli one age is bound to the other. He 
will then see, that if he contributes to the dominion of the 
law of Reason, he attaches himself to that which forms the 
truth of Existence. 

While I continue to turn towards that class of my young 
auditors who in a short period arc going to make their entrance 
into the world, I must yet, before I conclude, draw your atten- 
tion to the manner in which the elder portion of the world must 
be judged with regard to their activity in science, society, and 
amidst mankind. There are many who, from a praiseworthy 
zeal for the progress of human society, desire a more rapid 
fulfilment of things than is really possible. They expect all 
from the fire of youth. It is said, the improvement of the 
world should begin with youth. This saying is self-evident, 
if we understand by it that a great portion of the defects we 
are not now able to remedy will be removed by the young 
men of the present day, when they have so far advanced 
towards the stage of manhood as to have gained sufficient 
influence on the course of affairs ; but if it is expected that 
youths, as such, should govern the events of the M^orld, then 
it is every way opposed to the natural course of things. Let 
us consider the true state of the matter. Each period receives 
from the preceding one, various arrangements and conditions 
which no longer suit the development which is then attained ; 
and the more rapidly the development advances, so much 
the more sensibly will this be felt. By the progress peculiar 
to the period, many things will gradually become obsolete. 
Some errors may be removed, but there are a great number 
w'hich, in consequence of the nature of the thing, require 
several generations to be overcome ; indeed, in some cases it 
is scarcely possible that others should not bo added, as the 
removal of certain errors is apt to create fresh ones. In the 
inheritance which our predecessors have left behind them, 
there is much which wc must struggle against, and remove ; 
but do not let us dwell on this exclusively, and hence allow 
our mental vision to be so confused that we yield to that 
false view of the world which would make us believe that our 
ancestors were men of limited capacities, without independ- 



OF THE SCHOOL IX LIFE. 


237 


once and without power. Lot us open our eyes to the immense 
inheritance of laws, sciences, and regulations, which we have 
received from them. Our century, as each preceding one, will 
do no more than leave this inheritance enlarged and im- 
proved. The next generation will again be in the same 
relation to the one which succeeds it, and ho^v really can it 
be otherwise, so long as the human race is in progress? 
Only he who closes his eyes to the great reality, and who 
with mental blindness, desires to be other than a part in 
the natural arrangement of human society, can be displeased 
with this view. But you, iny young friends, may rejoice 
that this century offers you a ficher inheritance of knowledge 
and intellectual development than any previous period of 
time had left to its succeeding one. Along with this, it 
summons you to far greater labours, which you will have 
to overcome, now to clear away the refuse of former times, 
now to co-operate in new creations. Kejoice in the power 
which you feel unfolded within you, and in the ])romising 
time which lies open to you ; but do not forget that those 
wdio retire from the theatre of the world at your en- 
trdnee, have struggled and laboured, as you in your turn 
will have to struggle and labour, and as again, in a period 
which is short in the history of the world, it will be the task 
of your descendants. In your judgment of the old, and 
especially of those who have done much to benefit human 
society and science, I beg you will always remember that 
every one of these men have had their appointed mission in 
this world, and for their fulfilment of this wc must thank and 
honour them. He who in the best years of his life has given 
a direction to his powers by which something very excellent 
has been accomplished, afterwards appears to the multitude 
so much the more superfluous, the more perfectly he lias 
executed his task; should he still possess great and useful 
faculties, he is in a manner expected, after the completion 
of liis work, to commence a new path. I beg you will also 
consider, that, except his inner consciousness, there is no 
fairer possession for a man to gain, than the acknowledg- 
ment from his fellow-creatures, of the services which he has 
done to the world. Never abuse this lioly property, though, 
as may easily happen, you should stand opposed on the field 
of politics or science, to men of well-earned reputation. 
Truth does not require the abuse of what is right in order to 
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obtain the victory. Should any one feel the power within 
him to produce something extraordinary, let him consider 
that by the abuse of this property he prepares to commit a 
robbery on that which he himself is desirous to gain. 

As the whole of this address has been given to exhibit the 
bond of love and reciprocal dependence which binds all ages 
of human life to one another, it may appear as if I were 
desirous, on principle, that all struggles in the world were 
removed. This would bo as foolish as to hope for the de- 
struction of all evil in the finite world. I cannot deny the 
truth which the poet has so hazily expressed, that all, 

Even to the smallest part, 

Changes between Hate and Love. 

But the number of false notions which have been enter- 
tained concerning the relations between the different periods 
of human life, and which by a sort of half truth have crept 
into favour, weaken the bonds of love, and scatter the powers 
which ought to be united. If the present time were a period 
of kindliness and love, which, however, tended to pass into 
an effeminate state of thought, I would then be on the side 
of those who might desire to introduce a more stii’ring 
activity into the repose wdiich threatened stagnation ; but 
this is unnecessary now : we are, at the present moment, 
obliged to look round amidst a variety of party strifes in life 
and in science, to judge correctly how we sliall maintain 
peace, that we may be able to fight with undivided powers 
for the real good. 

Let the old remember that they have once been young, 
and that Youth is the seed of the Future : let the young 
consider that they themselves will one day be old, and that 
they will then see a new generation before them. Finally, 
let all remember that every age, iii spite of many differences, 
is still, in consequence of the eternal law of Existence, bound 
together by a common bond of love. 



OF THE SCHOOL IN LIFE. 


239 


2 . — A speech delivered on the reception of Young Students as 
Academical Citizens* November 1821. f 

The illustrious Plato viewed the state as a living being, in 
which each class of the citizens represented a particular incin- 
her, so that the whole state appeared as an image of human 
nature. In the same manner every smaller, yet efficient am I 
well-ordered society, may be represented with deep significa- 
tion as the image of a living organic being; for has not 
every one of its members the advantage', that all the others 
arc forced to work for it ? a.,i again, is it not also obliged to 
work for all the others ? so that every i)art is the end as well 
as the means, as one of the greatest philos<^phers of the last 
century so strikingly exemplifies, in the nature of organism. 
Put this organic body owes its life to the spirit and the 
power of its Ijrnbs, and the preservation of this life in undi- 
minishod health to the incessant addition of new, sound, and 
active members. Thus I view with pleasure the annual 
reception of new citizens into the University, as an annual 
regeneration or renovation of our iipp(‘r school, which, 
though indeed long established, is yet in undiminished youth- 
ful vigour ; and it seems to me to be an excellent arrange- 
ment, that the annual restoration of our society should be 
united with the remembrance of its former great restoration, 
in which its religion was purified, and its regulations were 
improved. 

This image of our University does not appear to me empty 
or barren, but particularly adapted to place before us all tlie 
holy bonds which ought to unite the members of this vene- 
rable institution. 

It affords me the greatest pleasure to imagine the different 
elevating feelings with which the older or younger men, wIjo 
arc now present, must each be inspired according to his posi- 
tion. The teacher may be reminded, on the present occasion, 
that he labours at an eternal edifice, and may rejoice in the 

* The academical citizen in foreign universities is subject to peculiar 
laws, and a police appertaining to the university itself, before which he 
is liable to be brought if he transgresses the laws. — Tii. 

■j* By the statutes of the University of Copenhagen, an address of some 
length is delivered on the day commemoratitjg tlie establishment of the 
Reformed Religion, by one of the Professors, after which the Rector 
addresses himself more particularly, in a short speech, to the students. 
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thought, that amidst the variety of young men who arc to-day 
received into the bosom of our society, there will be some 
who are appointed to labour at the farther completion of this 
glorious edifice. He may reflect that a still greater number 
wdll be enabled to distribute science by word and by writing, 
and tliencc will lead tlicir fellow-creatures still farther on the 
path towards wisdom and virtue. He who would not be un- 
worthy of his high vocation, will at least contribute something 
to introduce the ma.xims of wisdom into human life ; for the 
stability and the development of social life is connected by 
innumerable fine threads, invisible to the unassisted vision, 
with the learning which spring# from the deepest researches, 
but frequently through so many ramifications that the 
enquirers alone can trace the commenccmcmt. How can the 
teacher believe that he shall be permitted to assist in conse- 
crating the blooming season of youth to such fair destinies, if 
he docs not at the same time feel inspired with a delight 
’which is closely connected with his zeal for the True and 
for the Beautiful } and how can he implant a desire in the 
young to meet this consecration, if he does not himself feel 
drawn towards his pupils with feelings of kindliness, and if 
his greatest pleasure does not consist in being of use to them? 

This celebration must be still more memorable to those 
young men who first receive thmr academic rights. I will not 
sj)eak of the becoming cheerfulness wdiich every one of them 
may feel, wdicn he beholds his industiy rewarded by his 
reception into a new and higher rank of fellowship ; but I 
can well conceive the tlioughts and feelings which may flow 
through those who arc of an earnest disposition. He who is 
not satisfied with the mere surfixee of things must perceive that 
in the transition from the restraint of school to the freedom 
of the university, he makes a most important step in advance. 
It is important with resjxect to his position in life to cx- 
ehange the restriction of education, with that condition in 
which he is actually the master of his own actions ; but it is 
perhaps still more important with respect to his scientific 
life, to exchange the leading-strings of the school, with that 
freedom in the choice of his studies which is offered by the 
University, though not indeed without a judicious mode of 
transition. In the schools, young men have only to Icam 
and to understand ; at the University, they must accustom 
themselves to assist in investigation ; and yet our regulations, 
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without imposing restraint, enjoin them to prepare them- 
selves first, by those studies which most encourage indepen- 
dent thought.* The young man is thus encouraged to extend 
his acquaintance with the dead languages, but more espe- 
cially to penetrate their spirit ; he wdll be induced to become 
more intimately acquainted with tliat science, without wdiich 
Plato permitted none to be admitted to his Academy. The 
entrance into the depths of philosophy is revealed to him: 
the eternal circulating motion of the Universe is laid open to 
his eyes ; the most simple, and hence the most comprehensive, 
law's of nature are unveiled before him. In truth, the young 
man who reflects wdth indilftrence that he is to participate 
ill such glorious knowledge, should rather inscribe his name 
in an ordinary guild than attempt to become a citizen in tlie 
kingdom of science ; for he will be just as indifferent to 
those branches of science towards which he afteiwvards turns, 
and w'hich aru to form the business of his life. 

Indifference tow’ards science in him wlio ought to be its 
guardian, is generally the greatest proof of his being un- 
worthy to participate in it. He, on the other hand, who feels 
a' real delight in the knowledge he gains, without regard 
to the advantage and the honours w'hicli it may procure him, 
is justified ill believing that he has (‘iitercd the sanctuary of 
science, and he will certainly, by continued efforts, penetrate 
to its sacred depths. 

I entreat, my young friends, that you will keep your high 
vocation in view, and thus continue to nourish the holy flame 
of enthusiasm. You must never forget that it is our spiritual 
nature which renders man the image of God, and that it is 
science which constantly develops this divine spark within 
us, partly by showing us our own internal being as in a 
mirror, partly by keeping before our eyes the impression of 
the Divinit3% which is everywhere manifested around us in 
nature. Let the conviction of our glorious spiritual nature be 
alw’ays present to you, not only in the study and in the lecture- 
room, but through the whole of life. All that you witness 

* The more advanced schools have latterly been so much improved, 
that they also embrace the Disciplines we here allude to, with the excep- 
tion of Philosophy ; yet many still attend the more comprehensive lectures 
on Natural Science, which are afforded by the popular lecturers at the 
University, without reference to the particular branch which they are 
studying. 

R 
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in its events, in the society of your fellow-creatures, and in 
nature, you must refer to the eternal laws of Eeason. By 
this means you will gain in two different ways : on the one 
band, you will pursue the most difficult researches without 
v>x'ariness, even with pleasure, and you will not esteem that 
to be insignificant which the feebler eye regards as such, 
because your vision, rendered clearer by science, will distin- 
guish the dawn of the light of Ileason, by which it is illu- 
minated : on the other hand, your conviction that Reason 
is everywhere manifested, in great as much as in small things, 
will Icjid you to trace out the secrets of nature and of the 
soul, where, wdthout the light o&thc soul, you would not have 
suspected them to exist; so that what appears to the un- 
initiated as dead matter, will to you be a living source of 
knowledge. 

With the belief that you are inspired by this true love of 
science, and that your spirit thirsts after wii^dom, I wish 
you success in the new jiath of life now opening before 
you. 

In the first place, I must distinguish you who have gained 
the peculiar approbation of your examiners, and I must bestow 
on you the well -deserved public approbation. Rejoice in the 
distinction you have gained, by the honourable use of your 
talents ; but do not forget that it gives your fellow-citizens 
the right to expect much from you. You have proved your- 
selves to be distinguished youths ; your country expects you 
to become distinguished men. Always bear in mind the 
honour it would be to be numbered among her ornaments, 
and the disgrace it will be to deceive her expcctjftions. Yet, 
above every external consideration, however promising it might 
appear, hold fast to the True, the Good, and the Beautiful, for 
themselves ; love them in spirit and in truthi; and then you 
will always be in the path to true happiness, of which external 
lustre is but a feeble reflection. You, who have given proofs 
of distinguished knowledge, without having attained the right 
to public reward, will also, in the eyes of your teachers and 
fellow-students, participate in the honour claimed by those 
of good abilities, and thus have to maintain an honour 
already gained, and to strive after a still higher one. 

And you also, who have not reached the same degree of 
perfection, or who have not been so happy in your power of 
giving forth your knowledge, do not be afraid of aiming at the 
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highest end; a strong like strong faith, may ^clno^c 
mountains. 

Eyen you, fewer in number, who may feel your powers too 
weak to attain the end in view, do not despair, lie who is 
pure in his intentions, and \vho has an ui)right love of wisdom, 
ought never to undervalue himself, and will not be undervalued 
by others, nor will lie be a useless member of society. 

And thus we, your future tt^achers, receive you with tlie 
best hopes and wishes. Attach yourselves to us, and we will 
not throw you off. Attach yourselves to your older fellow- 
students, that you may benefit by their matured knowledge 
and experience. They will meet you, just so far as you 
show yourselves worthy of their confidence, or they of yours. 
Attach yoursc'lves to one another, not in the spirit of a guild 
or caste, but in a common love for science. Support and 
guide one another. And, finally, never forget that we all, 
teachers and « scholars, should be united by one bond of 
spiritual relationship and love. 
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Is the World degenerated? 

There are many people who imagine that the world is 
always degenerating. This is not a new complaint ; we 
meet with many passages in very ancient bocks that were 
written two or three thousand years ago, in which we per- 
ceive that the old people, even of that time, asserted that 
men were neither so strong, so wise, nor so upright, as in their 
younger days. We find that the same was asserted in all suc- 
ceeding times. Now, if the world continued incessantly to dete- 
riorate to such a degree that it was perceptible in the course 
of one generation, what an immense difference there must be 
between those men who lived twenty, thirty, or more cen- 
turies ago, and us who live now ! IMiist we not then be 
very miserable when compared with them ? If it were true, 
we should be obliged to submit to it — for it wouM be of little 
avail to fancy ourselves^bctter than we are ; but if it is not 
true, we must equally beware of believing it. We often hear 
a thing extolled and placed before us as an example, and for 
our imitation, merely because it is old ; now, if we falsely 
imagined that every thing w’as formerly so much more excel- 
lent than at present, we should not have the courage to 
examine ancient times, as we confidently feel we have a 
right to examine modern times. 

The Temperatto'e of the Atmosphere has not altered, 

I will first mention an unfavourable change, which in 
the opinion of many people has taken place in the external 
world, but which if it was really the case, would have a great 
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influence upon man. Tims, many people imagine that in the 
course of time heat mt)rc and more diminishes on the earth, 
'vvliilc there are also some who imagine that the earth is 
gradually becoming warmer ; but we shall soon perceive 
tliat neither party is right. Frequently, indeed, a succession 
of unusually cold, or unusually warm years, succeed one 
another ; but this does not last. The question is, whether, 
in very ancient times, it was constantly warmer or colder than 
in our days, or whether a perceptible change has generally 
taken place. 

Every one knows that Greenland is a very cold country, 
full of icebergs, which never melt, and that on the side 
towards the sea it is almost surrounded by ice, which makes 
the voyage thither dangerous, even in summer. It lias 
hitherto frequently been said, that this country was formerly 
much more mild and fruitful; that even in the time of 
Queen Margaret, more than four hundred years ago, it was so 
fertile that food could be exported from it into Denmark. Wo 
liave now accurately searched whence this information pro- 
ceeded, and have found that it rests upon a misunderstand-' 
itig : as ill an old book, that was uTitton in Norway five 
or six hundred years ago, and called “ The Mirror of a King,’^ 
we find the ice in Greenland so described, that wc can per- 
ceive no difference between the condition of tlio country at 
that time, and the present. We may take another e.xample 
fi om the Bible. We there sec, that in the country of the 
Jews, at the time of Christ, the vino was cultivated, as well 
as the swe^ fruit called the date ; but dates do not ripen in 
any countiy which is of a lower temperature than Judaea, 
and in no country which has a grcffter heat can we have a 
vineyard which will produce grapes in abundance, without 
])eculiar care. Wc therefore see that the country of the 
J cws, at the time of Clirist, must have been neither warmer 
nor colder than in our days. Wc need only remember that 
we are in the year 1834, to see how long the temperature of 
Judaea has remained the same; and yet wc may go still 
farther back, and say that even in the time of Moses, which 
was 1500 years before Christ — therefore more than 3300 
years before our time — it was not w^armer than it is now ; for 
those men who Moses sent out to explore the land, reported 
that it was rich in grapes, and brought with them examples 
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of an unusually larj^o sort. If it had been at that time 
warmer, it could not have been, as we have already explained, 
a rich wine- country. 

Some believed they had discovered a proof that vineyards 
formerly existed in different countries where none are now 
met with, from this circumstance, that the training of the 
vine is mentioned among the privileges which the l^opc granted 
to the monasteries of those places ; but this arises only because 
the secretaries of the l\)pe dispatched similar privileges to 
the monasteries of different countries, without considering 
thsit there were no vineyards in the north. 

The olive, from which sweet oil is obtained, grows in those coun- 
tries of Kuropc which enjoy the warmest climate, in Greece, 
Italy, and in a part of France, but it does not prosper in colder 
countries. It does not extend farther north than the chain 
of mountains in France wdiich arc called the Cevennes, but 
even eighteen hundred years ago it was not scendarther north. 
We learn this from an ancient Greek book, written by Strabo, 
a learned man who lived in the time of (Hirist, 

I might still cite many other examples of a similar kind, 
from ancient writings, to show that the earth has neither 
become warmer nor colder during the long ])eriod that man 
has kept a rcc!Ovd of events wliieh have come down to us ; 
but Ave have not space for more at present. 

Professor Sohouw, who reports upon the weather of the 
past year, has collected and examined many such ancient 
records, and has laid before the Royal Scientific Society 
a treatise about it, from which I have bori||wed these 
examples. ^ ^ 

Men were neither greater nor stronger in ancient times. 

It is related that, in former times, men were on a greater 
scale than they arc now ; hut this also rests upon imagination 
and false conclusions. Remains of ancient bones were found, 
which, as some believed, must have belonged to enormous 
giants ; but these bones have since been more accurately 
examined, and it has been discovered that they were not 
human bones, but that they belonged to large fourfooted 
beasts. On the other hand, there have been various oppor- 
tunities of examining the bodies and skeletons of people who 
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died many hundred, indeed two thousand ycai*s a.u;o, and it 
has thence been ascertained that those people, taken as a 
whole, were neither j^reater nor less than they are at pn'sent. 
In Kgypt, a country so often mentioned in the Bible, 
people had the art of embalming their dead bodies in such 
a skilful manner, that they were able to preserve tliem 
to an indehnite period of time. Tliese cmbalnu'd bodies, 
which arc called mummies, were either kept by tlieir con- 
temporaries as holy relics, or were placed in larjj^e and 
stronjjj public buildings destined for that purpose, or in 
vaulted graves, which were hewn out in the rocks. For 
this reason, we hnd them in great numbers even now. By 
examining these mummies, we {)erceive that there is no dif- 
ferciicc between the size of men two thousand years ago, 
and at the ])rescnt time. 4’lie caredess observer, who doe.s 
not reflect that the body must shrink in drying, will even 
believe that they were smaller ; but wlien we examine tlieir 
bones, w^c see that the people who then dwelt in Fgypt 
WTre neither on a greater nor smaller scale than tlu‘v arc' 
now ; indeed, taken altogether they were rather smallei’ than 
we are in the north. 

In many other countries, skeletons and scatter(*d bones arc 
found, of which we can pronounce with certainty that they 
hcive belonged to men who dii'd many hundred years ago ; 
and wherever such are found, an accurate examination of all 
the cirenmstanccs shows that the size of man has not aliened, 
^loreover, we often hear that ])eoplc, in old days, were stronger 
than they now. But this is not proved. It is alleged, 
amongst omcr things, in support of Jhis opinion, that ancit'nt 
armour is often discovered, which is so heavy that in our times 
it would he difficult for a horseman to move in it. In tlie flrst 
place I must remark, that wc learn from ancient writings that 
this armour w^as considered burdensome, even at that time, 
and that it made the cavalry so unwieldy, that tlu.'y were 
unable to defend themselves against courageous, liglitly-armed 
troops, if the latter succeeded in breaking through their ranks. 
In the second place, wc must consider that it was only by 
practice that they learned to w^ear this armour ; pi'ojde who 
exercise their pow’ers on any one particular point, often gain 
great strength in it. We have also had an instance of this in 
the keeper of an armoury, w'ho, wdien he was first appointed 
to the charge, was not remarkable for strength, but who 
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attained, by constant practice, such an case in wearing and 
using this old armour, that he gave proofs of it, even in his 
<nghticth year. Lastly, we must remember that the armour, 
which was carefully jjrcservcd, belonged far more frequently 
to the most robust warriors than to weak and feeble people. 
Old swords are also mentioned, of such a size that it 
would be difficult for men of our times to brandish them ; 
but this ceases to be w'onderful, when it is known that the 
warriors of those days, when powder and shot were still 
iinkTiown, often caiTied swords which WTre wielded with both 
hands. Now that heavy helmets and armour arc no longer 
w'orn, since they would be of little use in the manner that war 
is at present conducted, such hea\y swords have been like- 
wise dispensed with. We also meet with ancient swords 
of enormous size, which were borne on certain solemn state 
occasions. Those who regarded these as warlike weapons, 
must indeed have had a great idea of the strength of our fore- 
fathers. But on the other hand, the swords which wc so 
often find in the graves of ancient heroes, and generally most 
of the arms which have descended to us from olden times, 
sufficiently prove that the strength of men in past ages was 
not greater than in our own days. 

'The duration of Life is not diminished. We notv enjoy better 
Health, 

Another idea, as unfounded, though similar to tliat above 
mentioned, was, that people formerly lived to a^reater age 
than they do now. I beg you wdll remark thatwlo not go 
back further than 3000 years, that I may not have occasion 
to quote anything from the investigations of learned men who 
refer to the accounts in the I toly Scri])tures concerning the first 
ages of the world, Avhich might perhaps render me unintelli- 
gible to some people. But as far as regards the last 3000 
years, it is not difficult to prove to every one, that during this 
period the usual duration of the life of man has remained 
•the same, I can here quote the Bible again, as the most 
important testimony; in fact, the 90th Psalm, over which is 
inscribed A prayer of Moses, the man of God,^’ in \vhich 
it is expressly said that the age of man is seventy, and 
sometimes reaches eighty years ! Other very ancient scribes 
fix the age of man about the same period. In all these things 
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w'c must admire the divine wisdom, which has bestowed on 
nature such a perfect contrivance that it does not detuiy, like 
the work of man, but is preserved from century to century. 

I must here add another remarkable thing. If we compare 
a number of very old records, among others, old parish regis- 
ters, and notices of births and deaths from the time when 
they were first recorded, we find that in later times, out of an 
equal number of births, few’cr die without becoming old than 
was formerly the case. The greatest age that man reaches, 
is not certainly increased ; but the number lias risen of those 
who attain a great age. Nature has remained unchanged; 
but the regulation, and the mode of living among men, have 
produced alterations. 

I will cite the principal causes of these phenomena. 

1. Men have by degrees accustomed themselves to more 
cleanliness. If we retrograde five or six centuries in time, 
wo find, that even in cities the streets were unpaved, and that 
th('v were besides narrow and dark. 

The dirt w’as great both in the streets and within the 
Jiouscs ; on that account, all great towns wore at that time 
constantly visited by pestilential diseases, which brought many 
thousands to the grave. Besides, the improvement in the 
ventilation and purification of tow'iis advanced but slowly ; 
though exactly in proportion as this progressed, infectious 
diseases became fewer and less fatal. Such a sickness as the 
last great cholera, would, 500 years ago, liave probably been, 
as frightful as the Black Death, especially as the common 
people, ev^ at that time, lived much w’orse than they do 
now. They were also clothed in a less cleanly manner. 
Many people knew little about linen, consequently the skin 
was in want of a great means of refreshment and of cleanli- 
ness, that cannot now be dispensed with. On that account 
diseases of the skin of all kinds were very general, and that 
terrible scourge, the leprosy, made great devastations. Im- 
provements proceeded slowly; and, even now, the streets, 
houses, clothes, or the body itself, are not kept as clean as is 
desirable ; but what has gradually taken place is nevertheless 
of importance, and has been productive of good. 

2. Men were formerly less moderate in eating and drinking 
than they are in our time. Many are certainly of a contrary 
opinion ; but such people only consider how much luxury, 
which is still permitted, ought to be abolished, and do not 
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remember the lon^ descriptions which have been handed down 
to ns of* what was formerly consumed at feasts. Men were, in 
past ages, particularly addicted to intemperance in drinking. 
At that time beer and mead were the principal intoxicating 
drinks, which contained more powerful ingredients than in 
our times. Hut to be intoxicated with these liquors, which 
are so innocent when taken in moderation, is far more inju- 
rious llian with wine. The introduction of brandy, and the 
greater facility with which wine is obtained, has certainly 
contributed to remove the intemperance in beer and mead ; 
but, on the other hand, brandy has been more injurious from 
its frequent use, owing to its cheapness. Intemperance ii\ 
drinking, on that account, during a certain period, rather 
ineneased ; but now we may indeed say, that in the last gene- 
ration it has greatly diminished. In this respect the higher 
classes, particularly in the last century, have sot the lower 
orders a good example. Intemperance in drinking is now 
almost entirely abandoned among those in a liigher class of 
socie*ty, and on that account a greater number reach a healthy 
old age than formerly ; but the amendment with regard to 
this is not so great, with many people, as we may hope that 
it will become, lie who does not obey the religious precept 
concerning temperance, is indift*ereiit to his health. 

3. The science of medicine luis made great progress, and 
we have a greater number of skilful physicians than formerly. 
Hence the folly of seeking to save one’s life by superstitious 
means, more and more disappears, although it still exercises 
too much power. \Vith the improvement in the science of 
medicine, many good regulations have, at the same time, 
arisen about health, by which infectious diseases are either 
kept at a distance, or arc prevented from spreading further. 
Among these improvements the regulations for inoculation 
must be particularly mentioned, which were so strongly pro- 
moted by our paternal government, and which have saved the 
lives of so many children. 

Mankind, in a moral point of view^ has not receded, hut 
has advanced. 

We see that in what concerns material things, the state 
of man is not worse, but better, than it was in former ages. 
The question now only remains, whether the case is not 
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different witli spiritual I know that many speak of 

tlie ancient times of the world as if they WTre replete \\ith 
virtue, and as if the men of the present day had shamefully 
degen(Tated from their fathers. This commendation of past 
times has even less foundation than wliat is said about the size 
of the body, its stronj^th, and its health ; but I should act un- 
advisedly, Avere I not previously to explain why our ancestors 
must have been inferior to us in many good qualities. They 
were, namely, less enlightened, which was natural ; for, as 
every ordinary man grows wis(‘r with age, it is the same witli 
the whole human race. Every year we exjKTience something 
iiew, and wc invent something new ; the son learns from the 
father, and the 3mung generally from the old. In this way 
an increasing treasure of knowledge is constantly collected 
in the world, which cannot be lost, unless men so entindy 
surrender themselves to folly and vice, that they do not evtm 
endeavour to* learn anything good and useful. It is easy 
to conceive that men, iii all well-ri'gulated states, must im- 
prove, and be better instruct('d, and tliat their understanding 
is more disposed to choose the good and to reject the evil. 
It is worthy of remark, how often men allow thcmsclvc's 
to be dcceiv('d by a name, AVe frequently call the past 
ages, “ the olden limes,” and our ancestors “ the ancients,” 
and Avc fancy that we tlms })ay particular resjicct to their age 
and their AA'isdom. But what are called the ‘‘ ancient days” 
were exactly the “young days” of the human race; man- 
kind is now older and more experienced than it was in past 
ages; but wc should not ])ridc ourselves on that, for our 
descendants will be still better, and more experienced than 
we iire. Let us only endeavour to leave behind us the 
mcmbrance that wx* Iuiac not disgraced the time in wliicli 
we lived. 

Valour was the virtue most usually met wa’th among our 
ancestors. Exactly because men were less enlightened llu y 
were more easily roused into a dispute, and tempted by rapacity; 
and since countries at that time rarely enjoyed good govcTii- 
ments and Aviso regulations, people lived in continual warfare. 
Each petty lord could w^age war against his neighbour, and 
several petty lords, when united, aaxpo able to join against 
their sovereign. They therefore recognised no other virtue but 
valour, which they constantly strived after. In our days the 
passions of men arc more curbed by reason, and, above all, 
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internal peace is better protected by laws and good regula- 
tions. We are also more cautious than formerly about com- 
mencing a war, by which the lives and welfare of so many 
men are at stake. * Yet, notwithstanding this, when war has 
been waged in modern times, we have seen great actions 
performed, which might fairly take their place beside those of 
former days. 

The praise which is bestowed upon the honour of ancient 
days, has fiir less foundation than that bestowed upon their 
valour. If we do not limit ourselves to reading certain modern 
books, which blindly praise the past ages, but if we rather 
read older writings, which are composed by men who have 
seen the events with their own eyes, or heard them related 
by men who have themselves experienced them, we learn that 
promises were often broken, that even perjury was not un- 
common, and that near relations frequently deceived one 
another. We also find, in the old writings, that they treated 
one another with what we should now think a very exagge- 
rated distrust. The petty kings, who swarmed in the North, 
before each country was subject to its own king, covertly 
attacked each other, although they did not come to open war. 
When heroes feasted one another, they were at the same 
moment ready for each other's destruction. It is true they 
were heathens, but in Christian times the great lords in these 
kingdoms continued, for many centuries, to act almost as 
badly ; and certainly in none of the succeeding centuries was 
artifice so much detested as it is in our days. 

Men of the present day should not fear a comparison with 
those of past ages, with respect to their probity and their love 
of truth; but they might well fear of blushing before ])ostcrity, 
if they do not earnestly strive to excel their ancestors far more 
than they have hitherto done. It might be supposed, tliat Chris- 
tianity itself would imbue the most ignorant among its followers 
with a horror of all vices, and it will not fail to do so, when 
man devotes himself to it with his >vhole heart. But we 
should not forget that the imperfection of human nature 
makes it in various ways difficult for us to receive the simple 
comprehension of the great truths of Christianity, as clearly 
and purely as is intended. The enlightenment of the under- 
standing is the real way to expel the animal part of our 
nature, which allows the wild desires and appetites to govern, 
xmd which is also frequently led astray by false ideas. If we 
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consider the path of Divine Providence in the distribution of 
Christianity, wo sec with admiration liow oTcrything is so 
arranged as to oblige man to acquire knowledge, to use his 
powers of reflection, and to advance in enlightenment. I 
do not however deny that men, in their endeavours towards 
enlightenment, have frequently fallen into great and detri- 
mental errors; but if many honest men strive after truth, 
they will be gradually corrected. 

We may here bo contented to sec how much good has 
already been derived from the enlightenment of the under- 
standing. 

Superstition is one of the most pernicious errors which 
prevailed in less enlightened times, and w'hich has not yet 
entirely lost its ])o\ver. In the dark ages, an extraordinary 
confidence was placed in astrologers, wdio foretold by the stars 
portentous events and the destinies of man. It was but 
slowdy perceived that these prophecies consisted in mere 
imagination or deception, for only two hundred years ago most 
people still believed in them. Equal faith was placed in 
the power of magic. There were many, at that lime, who 
willingly allowed the people to believe that they understood 
the diabolical art ; indeed, some few put faith in it themselves ; 
namely, they had learnt from 'wicked men some secret means 
of injuring others, and did not themselves understand the 
matter, therefore they easily believed that it proceeded from 
the devil. Some also learned a peculiar way of preparing 
stupefying drinks, which caused a kind of intoxication, and 
afterwards a sleep, in whicli people had singular visions, 
and fancied that they had been in distant countries, althougli 
their bodies had remained in the same spot. It is now well 
known to us how all this can be done, but its practice would 
at the present day be as much ridiculed as it would be shunned 
by all reasonable people. IMust we not shrink from the idea, 
tliat not only in the dark ages of Catholicism, but even whole 
centuries after Luther had restored a purer form of Chris- 
tianity, people yielded to such foolish notions; and above 
all, that so many botli in the upper and lower chisscs could 
seek advice and assistance from men w'hosc wisdom and 
power proceeded, as they believed, from the devil The 
enlightenment of the understanding has liorc paved the way 
for Christianity; for as soon as 'wc perceive that evil is 
folly, it is held in the greatest contempt. Future enlighten- 
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merit will c;radu»Tlly brin^ more and more people to the 
clear knowledji^e that all that is wicked is also foolish ; and 
he who constantly keeps this truth in view, which is taught 
both by religion and by reason, cannot but feel himself 
through it strengthened in virtue. 

Enlightenment contributes powerfully to extinguish revenge, 
cruelty, and pride, among mankind. Christianity condemns 
these vices in the strongest manner, and exhorts us with all 
its ])owcr towards love. We must be mentally blind, if in 
reading the events of the world, we do not sec the great 
effect it has thus exorcised on the numerous nations W'ho 
liavc been received into the Christian church. But an attend 
live perusal of those events proves to us, again, that enlighten- 
ment has accompanied Christianity. The more ('hristians 
l)ecaine enlightened, so much the more they were obliged to 
fulfil the commandment of love and humility. The two com- 
mandments are more intimately connected than at first sight 
would appear; for he who thinks a great deal of himself, and 
but slightly of others, is strongly tempted to forget love ; 
indeed, to undervalue others so dispro])ortionately, is of itself a 
proof of a want of love. I need not say much of the contempt 
with which those formerly in ])Ower treated the common people, 
and especially their own subjects; the case is sufficiently \vell 
known. A great many bad usages are connected with it ; the 
])ride of the muster usually demanded the grc'atest humility 
from those beneath him. It is delightful to see wdiat a great 
change has been introduced by the increase of enlighten- 
ment. As the upper classes became more enlightened, they 
found less deliglit 'in seeing their fellow- creatures humble 
themselves before them in the dust ; and as the lower classes 
became more enlightened, their superiors found that they 
could both demand as w ell as deserve better treatment. 

Thus it has come to pass in nearly all Christian countries, 
and our beloved Denmark has not been behind the rest. It 
must be well knowm to every Dane, how^ the oppression and con- 
tempt in which the peasants formerly lived, disappeared to- 
wards the end of the last century, and the share which Frederic 
VI. took in its extinction, who, long before he ascended the 
throne, had already done so much for his people. It also 
deserves to be remembered, that those who laboured in the 
cause by w'ord and deed, were no j)easants, and therefore were 
not those Avho had suffered the wrong, but that they were 
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men impelled by intep;rity, and love to their fellow-creatures. 
The most distinguished among those were the noble bene- 
factors of the peasantry, the groat statesman, Count Andreas 
Peter Bernsdortf, Count Christian lleventlow, so well versed 
in the infernal constitution of his country, and the eloquent 
and learned lawyer, the general ])rocurator, Christian Col- 
bjdrnsen, who with the most unselfish zeal promoted this 
great endeavour, more honourable than the most successful 
war. Shortly afterwards, with the same philanthropy, we 
provided for the inhu'csts of our black brethren, who in anotlier 
(piarter of the world, had been previously sold like cattle, to 
be used as beasts of burden. Christianity and humanity 
liave for nearly three centuries demanded the abolition of 
this shameful trade in men ; but many persevered in it, from 
motives of self-interest, until the numerous and zealous 
friends of liumanity who fought the eaiise of the unfortunate 
negro, succeeded in their efibrts in enlightening them. The 
Danish king set the example of the abolition of the slave 
trade, and he wdio most zealously supported him in this 
endeavour w'as Count birnest 8chimmclmann, who possessed 
large West Indian estates, w’hich up to that time had been 
cultivated by slaves. 

I only recall this to the remembrance of my countrymen 
in order that they may see in some of these well-knowui ex- 
amples, how powerfully enlightenment has contributed to pro- 
mote the Christian precept of love ; for we vainly seek during 
the dark ages for such a wise and philanthropic action. We 
have not space here to enlarge upon the examples from other 
countries. I will only add, that tlie number of those who 
are labouring to diminish oppression, to alleviate the destiny 
of the poor, and even to rcconduct the criminal into the right 
path, appears constantly to increase. The zeal with w'hi(.*h 
so many have contributed to spread the knowdedge of the 
Bible, is sufficiently well knowm. 

Before I conclude, I must guard against a misinterpretation 
of what I have here said. I should be greatly misunderstood 
if it w'cre supposed to be iny opinion, that much good did not 
happen in past ages, and that many pious and noble men had 
not then lived. That would be at variance with clear truth. 
I should as little believe that great improvements arc not 
wanted in our days. My intention was only to show that 
the world, taken altogether, is advancing towards a better 
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condition, and to point out the way by which man has ap- 
proached a more desirable state, in order that we may pursue 
our path so much the more com*agcously in future, and that 
every one may promote in his own circle the distribution of 
useful knowledge, as much by the instruction of the young as 
by the enlightenment of the old. 
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IX ITS RELATION TO 1)IEF1>',RENT ?l',RIODS OF 
THE WOULD, AND TO THE PIIILOSOFIIY 
FREVALENT IN THEM. 


A Critical Notice of Steffens' Polemical Journal for the 
furtherance of Sprculafirc J^hf/sics. First J*arf. Preslau^ 
1829 . — From the Monatsschrifl fiir Litcraturf Vol. HI., 
18;30. 

TirK best (]isputc, tliougli one most rarely met witli, is 
that wliieli leads to reconciliation ; and lliese polemical 
papers will certainly contribute much towards this laul, it' the 
author, as we may venture to hope, will continue them in the 
spirit in which they liave bocai commenced. They ari' intended 
to contain coiiious criticisms on the physical, cluanical, and 
physiological theories of the day, as they appc'ar from a spe- 
culative point of view ; but the author will not speak the 
language of any one philo.sophieal school. “ Ileal living 
s])ecuiation,” he says in the preface, “ is not bound to the 
phraseology of a school. Itach important ])art of the science 
of nature, whih' it develoju’d itself historically, formed for 
itself a peculiar language, (h iticism should cling to this, and 
verify lier higher position through the prevailing modes of 
representation, rather than by speculative formulas. It is of 
course understood, that we would not meanwhile sacrifice 
speculative seriousness, to a shallow intelligibility.” 

As much dispute has ensued in the learned world from 
the want of a proper mutual understanding, and as this seems 
to be ])eculiarly tlie case in the dispuU' between spinadative 
science and those natural sciences ^^hich follow the path 
of ex])erience, the author's principle to employ the adopted 
language of each science, will contribiiti' much to unite all 
minds. The first 2)art is chiefly occupied in jiointij g out the 

* ITeinrich Steffens, Ifite Profe.*!sor of Pliilosojiby and Scandinavian 
Literature at the University of Berlin. — TV. 
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spirit in wliich Xatiinil Science has (1cvi‘Io]K'(1 (luring 
the last few centuric's. We see in this represcaitation the 
•man of enlar”:(‘(l mind, whose view is not limited to one. 
sino-h^ science, Imt who rather surveys the relation of all science 
to the development of the human race. Should he even, 
in his bold attem])ts to discover the internal unity of things, 
occasionally fall into (UTor — from which indeed, he is secure, 
who does not vcmtnre upon any bold iittempt at all — wc still 
cannot be surprise d that there are many wlio would rather 
dare with liim, even if they were to fall with him, than share 
the security of the latter. We will endeavour to follow the 
author, though not incautiously ; but wlu^tlier wo always 
])reserve the right medium between too little, or too mud!, 
this must bo decided by others. Every one who knows our 
journal, must be already aware that the author's conviction 
of the great mental vjilue, and the deeply intluential character 
of Natural Science, as w'c have now to pourtray it, is by no 
means foreign to ourselves. The principal ich'a in Steffens’ 
pamphlet is given for tlie most part very bri(dy, in some 
passages wliich arc intended either to be stdl further 
explained, or to communicate the result of ])rec(‘ding re- 
searches. Wc therefore can generally allow the author to 
speak for himself, and so much the rather, a.s we may feel 
coindnced that our readers will listen to liim with pl(\'isuro. 

**'rho view of nature geiK'rally prevailing at any deter- 
mined time,” says the author, (p. 3.) “as it nppoars in 
different nations, marked with their peculiar stamp, is the 
foundation of their wliolo seitnee, the nu'dium of all their 
knowledg(', while its iiilhienee spreads over every department 
of life. It lias an important influenee on all so(;ial order, on 
morals, nay, even on religion. It is the peculiar mode of 
viewing nature, which especially im])arts a markt'd pecu- 
liarity to ci'rtain pc'riods, by which thc'y arc distinctly sepa- 
rated from the earlier and later periods, and stand forth as 
peculiar and distinguished historical })hcnomcna. Wc may 
venture to assert, that although the influence of prevailing 
views of nature cannot have remained hidden from liistoriaiis 
(so that the more faithfully the picture of a period is delineated, 
so much the more distinctly docs this influence appear), yet 
they have not yet recognised the whole depth, and the immea- 
surable force of this tendency of the human mind.” 

Pages 3 and 4. Even the doctrines of the schools are 
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more important tliaii we are generally inelined to admit. 
Principles which have been there long contested as mere 
conjecture, whieli arc grounded on investigations that iii 
their widest extent never overstep the limits of the sehools, 
and wddeh liavo slowly grown up, not iinfre(|uently become 
the prevailing view, and exercise a ])ower over the minds of 
all, which the less it is acknowledged is so mii(*h the more 
forcible. What still continues to be doubtful iii the schools, 
or at the most secans but a probable hypotliesis, becomes an 
im])ortant guide to the mode of thinking among the people ; 
and not unfrequently, views wlii(‘li have been formed by 
earlier schools, laive been most powerful when tlu'y were 
here overset. In tliis manner histni’icul movc'inenls have 
originated; violent struggles, now v.f one seiiool in its growth, 
against that wliich is past ; now of llu' new one, already 
become powerful, with the ])revailing views of the pc'oph'. 
The latt(T ha.ve resisti'd a change to wliich tlu'v are di'stined 
in tlie future to submit, in order perhaps, tliat centuries .after- 
wards they might begin a similar struggle witli the same 
violence, and witli the same results.” 

The idiysical jihilosophy jirevailingat the ])resont time, con- 
sidered asapt'Culiar bauhaicy in the human mind, is modern, 
•aufl really commenced in tlu* 17th century, after, however, il 
bad umha goue a long system of preparation. “ 'J'lie traces of 
tliat jieriod, now supjilanted, have not evcai yet disappeared; 
they dAvc'll in the views of the peo])le : banished from science, 
they (Lxist moditied, though not essentially altta*ed, in poetry — 
indeed few, not even those who are ihorougbly pem^tratod by 
the prev.alent doctrine wbieb has a direct inllucnco on the 
development of their minds, can cntin'ly ward off the iii- 
fliicnce of a mode of tlionglit to which they are directly 
opposed.” And yet it is difficult to transport ourselves 
wholly into the mode of thought of those; times, on wJiieh 
account the author thinks his representation of the ease; 
must bo very deficient, llis readers will certainly find it 
botli interesting .and eloquent. 

P. 5. “ The earth reposed in the centre of tlie universe, 

round which the heavens wore arched. The moon, the sun, 
the planc'ts on their wandering and apparently intricate 
paths, had each their peculiar heaven, their pecidiar arch, in 
which they moved, and the action of this arch was concen- 
trated at that point where the heavenly bodies appeared, 
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and therefore they (lame forward with still greater power, 
when they M’ere united (in conjunction), either opposing or 
supporting each other. The firmament, with eounlh^ss stars, 
stretched like a vast arch over the heavens of the j)]anets, 
surrounded by the transparent crystal heaven, and by the 
light-giving fiery empyrean, and beyond, in mystic distance, lay 
the primwn mohiU. But the earth ^vas in the middle : all 
the planets stood related to her, as to their common centre. 
The universal creation, with all its hidden powers, had beeoiiio 
more closely united to the human race ; their home was the 
whole system of the universe. The infinitiuh* of existence 
was not directly revealed to them, but it was only as a pheno- 
menon fettered and bound to the central ])oint. and sliining 
forth from that point, that it received in limited form its 
original importance.” 

P. G. “ As the earth was the centre of the universe, so 
that all sympathetic forces and materials lioro united to pro- 
duce, to preserve, and to mould the completeness of existenec; 
so man was the centre of the earth, the microcosm ; and the 
planets acted with friendly or hostile iiifluenee at his l)irth, 
as they had co-operated at the birth of the fii*st created 
being. 

‘^Tho Father had disclosed all the riches of his creation to 
the earth, had entrusted it with the mystery of his inb'iitions, 
— even the announcement of salvation through the Son was 
manifested in an earthly form ; and as the whole ])ower of 
the Father was thought to concentrate itself on the visible 
earth, so all salvation, through redemj)ti()ii, was to be united 
in one visible cliurch, witli one bodily head ; finally, as the 
whole power of the J'^atlier was repeated in a limited form of 
creation in each individual man, so the incarnation of the 
Saviour was repeated for every partaker of the Holy 
Supper. 

“And as nature lived and was preserved under tlie in- 
fluence of foreign planets, so all that was mighty in hi>tory 
was borrow(‘d from foreign nations. The foreign v/isdoin of 
a nation Avliich had perished, and which could setirc^ely be 
recognised thi’ongh the glow of eastern metaphor, composed 
in a strangely distortcal form their wliole seieiiee ; a foi c'ign 
imperfect language even limited their thought ; fbrc'ign insti- 
tutions regulated their towns, foreign rights tlu'ir social 
relations, even religion itself was transmitted to them from 



TO DIFFERENT PERIODS OF THE "WORLD. 


261 


a foreign eastern nation ; the priinum molile, the original 
producing power in liistory, as well as in nature, was removed 
entirely out of their own hands.” 

P. 7. “And yet this only concerned their view of the 
subject. Tlicy were penetrated by the spiritual principle, 
although unconsciously, for tlicy felt themselves placed in a 
centre, surrounded, not by a finite, but by an infinite circum- 
ference. Iliort**' makes the correct remark, that the concep- 
tion of organism was wholly unknown to the writers of the 
Middle Ages, and that the idea failed them, because they felt 
themselves absorbed in one vast organism. The idea of a 
universal life, in which all was swallowed up, was the uncon- 
scious support of their views, and therefore could never, as 
such, become the object of their consideration. It was from 
this tenden(!y of the spirit, which seems so one-sided to us, 
that it was enabled to produce such great and mighty things 
— to jiroduce* that is, a noble era, a joyous, significant poesy, a 
beautiful and characteristic art ; in short, an iidmirable cha- 
racter of its own, which \vc ventured to notice in a former 
writing. It was a notice which may seem to be guided by 
jiarty feeling, to those who can never raise themselves above 
,tho individual historical facts, and wlio are not capable of 
bringing out in jiurity the inward producing spirit of an 
extraordinary period, from the confusion of circumstances, 
and to make it the subject of distinct consideration. 

“ But this was a necessary result of the jicculiar spirit of the 
age, that the thinker felt himself bound by nature, with which 
he was both internally and externally united, lie could not 
separate himself from it to make himself the object of his 
own exact inquiry ; each observation ended with something 
inconceivable and transcendental ; every reflection floated 
into a kind of jn’ophctic feeling, and all precision and dis- 
tinctnc.ss vanished, even where it endeavoured to form itself.” 

After the author has spoken of the four elements Jind 
their qualiiates primarim and secundariec, he introduces the 
adoption of a horroi' vacm\ as a first attempt to explain those 
phenomena which were followed up by experiment ; a theory, 
indeed, which was borrowed from the Aristotle of the Middle 
Ages, but of which w^e find nothing in the older phj 'icists. 

P. 9. “ Because tlic idea of the organism was the iustino- 
tivc principle of all their perceptions, and on that account 

* In his work on the Exigena of Johannes Scotus, otherwise known as 
Duns Scotus. 
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could not be tlic object of reflection ; tlic other ])rinciple 
that similar thinji^.s sec‘k themselves, did not appear as a mere 
dead attraction, l)iit as sympathy and antipat liy. For those 
rd)ove-meiiti()ned (pialities were the external forms of things; 
the deeper foundation, on the other hand, whence' this attrac- 
tion originated, from the internal, actual, living forms.” 

'Ihis forjiied one of the most essential features in the 
character of those times. It was not believed that what thus 
souglit or shunned each other were diHerent in the living and 
the dead. “ When tlu' conjunction of the stars at the birth 
of a man seemed jnirticvdarly liivourabh' ; when amber after 
friction attracted light bodies, and the magiu't attracted iron ; 
when minerals were found to move in dissolving li(iuids ; 
Avlien men by look, by word, or especially by s(‘cret influence, 
worked on oiu^ another, these etlects sprang from the same 
])rinciple. Even anti])atliy, the destructive agent, arose from 
the tendency of similar things to unite togt'lh(‘’r. ]hit they 
es])ecially recognised one great separation, one original con- 
tradiction in existence ; it fornu'd the basis of their collected 
knowledge, and was of an entirely religious nature. It was 
tile ])revailing 'view of (lod and the l)('vil. 'Jhe former W'as 
the j)riiici])le of tlie invariable, the all- supporting, the holy ; 
the latter was the princijile of destruction and liostility.” 

r. 11. “This, however, was the important jieculiarity of 
that ])eriod, — tliat as the earth was viewed as the centre of 
the universe, the primiun mobile, embracing all matter, and 
(jiod was R'garded as uniformly jienetrating all things; so also 
man did not behold the eternal in the spiritual, and raised 
above all earthly consciousness, but as bound to the iiiicro- 
( osm of earthly personality, so that this never ceased to be 
tlie centre of all existence. 

“ Hence even thc'ir religion was an elevated and infinitely 
('xtended sensationalism ; their highest feeling could not 
extricate itself from a form of consciousness which was bound 
to corporeid existence, and thus their whole physical philo- 
sophy was magic.” 

P. 12. "‘What were then considered as the highest scien- 
tific efforts of the magician, tended to separate the Divine 
Element, wherever it was found to be sullied by opposing 
('lements in visible nature ; in order that the divine and sus- 
taining principle, which lay concealed in every inner form, 
might freely act. This is alchemy, no chance and arbitrarily 
imagined thought, but rather a thoroughly necessary and 
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absolutely essential element of the prevailing physics. All 
physicists searched for the ])hilosopher‘s stone, — nay, \v('re 
compelled to seek for it, for at tliat time tlierc existi'd no 
other pliysies, and none other could arise. The production of 
this most noble centre of all existence, w.as as much a reli- 
p^ious act as a physical expt'riment ; and this jj^eneral pre- 
vailing endeavour oilers the most strikiii”^ ])roof of the manner 
in which the s])irit was bound to the eartlily. This ])urihcd 
matter, in wliich lay concentrated the original force of 
creation, when a[)}>lied to the macrocosni could not fail to 
])roducc the most noble materials, such as jewels: above every- 
thin", "old ; but on the same ]n*inciple, ap])lied to the micro- 
cosm (because the ori"inal ])reserYin" princi])le is the same 
in botli) it was likewise conducive to liealth and to the 2 )ro- 
lon"ali()n of life.” 

P]). 12 and 13. Su])erstition never arose of itself; it can 
never, in accordance with its first origin, be considered as 
absolutely arbitrary. The universal reference of (‘verythiii" 
to a stc'iti'of (‘onsciousness fettered by sensationalism (althou^-h 
the lattiu* was neverth(*less ])euetrat('d by tlu' entire fulness 
of the All) generated that one-sided, but in itself ])owerful 
and remarkable tendency, from which superstition originated, 
and was compelled to ori"inate. IMaji liv(‘s in a constant 
internal dissension between thought and inclination, which 
I'.o is never c'litircly able to o\(u*coin(‘. Hut this inward 
struggle had at that time a de(‘])er signification. 3'he fulness 
(T existence, the whole ])ower of nature, stood ()])posed to 
the combatant, and it was necessary he. should decide. That 
region of pure contemplation in which we feel ourselvc.s, if 
not purified, yet still at rest, so long as we remove all pheno- 
mena to a distance, and entirely resign ourselves to tliomfhi^ 
could then only be ajiproached from afar, or the whole force 
of an undivided life was comjielled to be sacrificx'd to the 
effort. Thus the inw'ard struggle W'as heightened, and there 
was scarcely ever a more dieisivc one. He wdio yielded 
himself to the contem])lation of the Divine, without (juitting 
the i)osition to wdiich he was fettered by the times, w ho sought 
that purifying process through Divine assistance, that know- 
ledge of the signature of things which revealed their connec- 
tion W’itli the stars and with the universal ruling ])()W'ors; he 
was at once the w is(? and the holy man ; his superstition, as 
we call it, was the faith of his time : he w as, in the manner 
of that j)criod, scientifically educated. Hut just because this 
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struggle laid claim to the whole of existence, to the sentiments 
as much as to the thoughts, it was rarely completely decided. 
That which we now enstamp and pardon as the vanity ol' 
philosophers ; that which joined to great talent is often con- 
sidered as a useful motive to evoke Nvhat is most important 
and significant, all this, at that time, took a much more 
dangerous character. The antithesis was thus formed be- 
tween white and black magic ; between that which originat(Hl 
in the preserving principle, and whieh in the usual accepta- 
tion of the term might be called orthodox, and that which 
originated in the destructive principle, which even in th(^ 
sense of that period may be called superstitious, for all that 
it was able to produce was only illusion, although this ex- 
tended farther, and was more powerful than w'c are inclined 
to admit.” 

We have been unwilling to hinder our readers from pur- 
suing the train of the author’s thoughts, and have therefore 
repressed every remark till wc had reached this resting-point, 
that the reader might behold the animated and powerful pic- 
ture which the author has drawn with his own eyes, not 
through foreign glasses. It lies in the very nature of such a 
delineation that some features should be often more sharply 
exhibited than they are presented by nature ; but whether 
perhaps there arc not certain features which have been com- 
prehended with a preference wdiich excludes others no loss 
important, or whether certain features have been rendered 
too prominent in their relation to others, w'c will now leave 
to the judgment of the reader, and more especially to that 
of the author himself. 

The whole description which has been given of the Middle 
Ages seems to produce an impression as if it owed its origin 
wholly and entirely to the view's of nature then prevalent, and 
yet assuredly this is not the opinion of the author. The Middle 
Ages, with some particular exceptions, had almost the same 
views of nature as w'ere held by Asiatic nations before Christi- 
anity, and yet the spirit Of the Middle Ages was in many 
respects very different from that of Asia. That which gave 
the Middle Ages its character, by which it was distinguished 
from more ancient times, was doubtless the result of tlie 
remarkable intercourse which then existed between unci- 
vilized races and other nations, whose intellectual develop- 
ment had reached an excess of refinement and become obso- 
lete, and w ho wxre compelled to bend before the brute force 
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of human nature ; but on the other hand, they not merely 
imparted to them the small portion of science which the 
others were capable of receiving, not merely exercised an 
immense influence on their language, laws, and government, 
but also communicated to them a new religion, and a religion 
truly which, with irresistible though slowly-acting power, was 
to exercise an enduring influence over them, and which at 
the same time caused foreign languages and the wisdom of 
the East to become a constant object of their endeavours. 
Other nations, with the same views of nature, had developed 
themselves to the greatest freedom ; the obstacle which fet- 
tered tlie spirit of tlic IMiddle Ages was, that men were then 
(lompclled to walk in the leading-strings of foreign nations. 
If wc w’ere describing tlie Middle Ages, and only gave 
secondary importance to the views of nature, wc should, in 
the first place, mention what the author himself (pp. G and 7) 
has said in mich a striking manner, and so aptly, of foreign 
influence on the Middle Ages. That which was peculiar in 
their views of nature, and different from still older periods, 
was especially to bo ascribed to this foreign influence. Even 
the llomisii church could not have reached that powerful 
hierarchical form to wliich it afterwards grew, had not an 
ignorant population required such dominion, and gladly 
submitted to it. 

Do not let us be misunderstood, as if wc believed that the 
author would himself overlook this, or that he had said an)’- 
thing from which this might be directly inferred ; but wc do 
not very clearly see how far his idea of the case deviated from 
our own, and wc hope that he will explain himself more clearly 
in the continuation of his work. That we may not prolong a 
possible misunderstanding, it may, perhaps, be useful to say, 
that wc by no means understand by what we hav(j just said, 
that the spirit of the Middle Ages had been composed from 
those co-operating elements. The spirit of each peculiar 
period is the spirit of man himself, more immediately deter- 
mined by the development which it must receive from all 
preceding and contemporaneous impressions, as well from 
those which come from without, as from the reciprocal action 
of the various elements of intellectual development them- 
selves ; thus, for instance, the views of nature influence both 
religion and government, as these react on them. We do 
not, however, present these as chance coincidences, however 
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much they may have the appearance of chance in our eyes ; 
but us produced according to the eternal laws of the w'orld, 
to which both the seasonable develo])mciit of the human 
mind, and that of material nature, arc subordinate. That 
these laws do not differ from the Divine Will, we consider as 
clearly proved. But as we always express ourselves most 
distinctly, when wdiat we have to explain, points to tliat which 
is most nearly connected with it, and not to its original 
soui ce, so wc have also here commenced with the most nearly 
related subject. 

That which the author says of wdiat is excellent in the 
Middle Ages, p. 160, &,c., is indeed most admirably ap- 
]>lied, and he can hardly speak more upon the subject ; but 
it, must be expressly told to the many blind w^orshippers of 
liio Middle Ages, who particularly cling to the re})utation 
^vhich is attributed to that period, and who scarcely feel, with 
sufficient force, the actual depth of the shadowy side of the 
picture which Ik? draws, that what was excellent in those 
days was but thinly sown. The barbarism and vice in the 
history of that period, a})pears to pieponderate in a frightful 
(h.'grec. Let us only venture on a comparison ; the limit we 
ii.\ upon may certainly be arbitrary, but we shall not be very 
wrong, if we choose the era of the discovery of printing, 
v/hich is so remarkable from its causes, from its effects, and 
irom the events which occur simultaneously with it. Let us 
now collect all wliieli can throw glory on the Middle 
and unless we entirely close our eyes to later times, we shall 
bo compelh'd to admit that tliey were lar bi'liind us in all 
whieh ennobles mankind, while, on the oilier Land, they as 
i’ar surpassed us in examples of horror and vice ; though indeed 
it is witli sorrow' that the friend of liiimanity beholds a fearful 
number of iiislaiices of vice, even in later limes. 

The author discovers a remarkable jieculiarity in the 
Middle Ages, in the fact that rrjkction by the understanding 
was entirely excluded, lie w'ill not allow the subtilty of the 
scholastics to serve as an drgumont against this, but says, 
p. 26, If reflection by tlie understanding now pre-sup- 
poses an original scjiaration of being and thought, and in such 
a manner that the thought appears originally empty, a mere 
faculty for the reception of the impressions of sensation, 
notions, therefore, become only the mere gbstrae Lions of 
concrete perceptions, and through these receive their reality 
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as they themselves did from tlioir own orij^inal imj)ressioiis ; 
yet, in those earlier days there was no question of sueh a 
separation ; notions were indeed abstracted from thint^s, but 
the unity of both, if not reco^^nised with distinct conscious* 
Tiess, Avas yet admitted. The notions formed thoniselvcs 
within the soul, as in a peculiar workl, and yet this world 
contained all its external forms and relations-; it appeared, 
tlierefore, as the pritmim mohile, which embrac('d and ruled 
nature, thouj^li separated from her as the eleventh heaven — 
and stru<r;i4led for an internal, as here for an external. Infinity. 
On this account we ])erceive at tliat time a wonderful rielincss 
of the inner world of thoui^ht, down whose precij)iee we 
scarcely venture to look, while the external w'orld was less 
iM'o-arded, and was only able to excite attention where it 
directly set in motion the most inward world.” 

Vv'ith regard to the first circumstaiKH*, that rellection was a 
stranger to tlint period, the author ap])ears to us not to have 
})een fortunate in his maimer of expri'ssing >vhat he would 
say; for the wdiole dispute between the Nominalists and the 
•tealists, wliich so much agitated the plulosojdiy of tin- Middle 

ges, and which gave occasion to so many ideas lying between 
llie two extremes, rested on the ({uestion of the reality of 
notions. As there is no doubt with regard to the chief object 
of this dis])iite, we may borrow’ for our ])ur{)osc the following 
sliorl exposition of it, taken Iroiu the first aiul best work on 
the History of Philosojdiv. 

'J'he fundamental prinei])]e of Nominalism is, according to 
liulde,**' as follows: — “ Reality oidy exists in individual exter- 
nal things. Universals are merely notions of the understand- 
ing without rcidity, 'which are only designated objectively 
tlirougli language, and tlienco receive an a])pearanee of 
reality, although tliey themselves neither contain a rc'ality, 
nor do tlu'y correspond to a reality. The principle of Realism, 
on. the contrary, is this: There is no reality in individual 
('.wcrnal things. Universals are tlic true reality, and indivi- 
duals as such, are only distinguished by aecidimts.” 

We must, therefore, pause at another exprtission of the 
author : — “ The undesirable impress wliicli that jieriod evinced 
oL a limited consciousness,” an cx])ression which may indeed 
bt‘ tlefended in one particular signification , but which, as we 
believe, he ought to ex})laiii more exactly and historically, if 
* J. G. Buhle, Professor at Gottingen. 
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in the succeeding numbers he would make a more extensive 
use of the views lie has offered on the relation between the 
Middle Ages and Modern Times. 

With reference to the form which in that ago the inner 
world was compelled to assume, we indeed partly agree with 
the autlior, but yet find something in which we arc compelled 
to differ from him. Wc will, therefore, offer our opinion for 
comparison ; but to promote that mutual understanding 
which must be the principal object in every controversy where 
both parties trust to the honest love of truth in each other, 
wc will express the tlioughts which wc borrow from tlio 
author, in our own w'ords. 

It is a matter of course, that spirits such as guide and form 
a pc'i iod, possess in themselves a creative activity which they 
neitlier can nor will suppress ; it becomes a necessity to them 
to form an idea of the world as a 'whole. The poorer they 
are in their knowledge of external existence', so much the 
more must they limit themselves to their own mental creative 
power. This docs not leave them entirely at a loss, for it has 
drawn its essence from the same source as all the rest of 
existence, and will therefore frequently conduct them to the 
eternal laws by wdiich internal as well as external nature is 
govfU’iied. But it is a necessary consequence of the limitation 
of human powers that this occurs very imperfectly. Truth is 
only now and then exhibited in its purity. Far more fre- 
quently the endeavour takes a fiilse direction, and loses itself 
amidst countless errors. Mankind slowly advances through 
history and science, yet w’ith a firm step, in spite of the errors 
to which it is subject on the path. It is only by the contem- 
plation of real existence, that man receives such a clear view 
of tlic Divine power exerted in the vastness of creation, and 
of the inexpressible depth and harmony of reason in the laws 
of the world, as he is able to grasp with his faculties. But 
before the human race reaches this point, w'hcre the spiritual 
that is hidden is clearly comprehended in the material, it 
requires other aid. It is a well-founded compensation in the 
rational arrangement of the universe, that man discovers a 
treasure in himself, before he can disco^'cr that other, which 
lies external to him in widely scattered elements. We must 
therefore always admire the multitude of great thoughts and 
happy views, which arc displayed to us in the earlier contem- 
plations of the world during the childhood of the human race. 
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Besides, they possess this peculiar beauty, that tlio mind 
of man produces only such creations as can be easily coin- 
prehended by the mind of man. Finally, in addition, that 
these almost pure ])roductions of the mind do not easily lose 
themselves in a mass of individual objects, but present the 
grand ideas with appropriate rt'ciprocal nearness and connec- 
tion to one another. Much indeed of this, but not nearly all, 
may be applied to the productions of the spirit of the Middle 
Ages. Kxternally it was under too much restraint for its 
])roductions to possess tlie same nature as the earlier ones of 
the human race. The spirit was, if wc imiy so express it, 
nourished on foridgn opinions, and not fertilized by mighty 
nature; and on that account the intensity of s])irit which wc 
discover, may be most nearly compared to the splendour of 
luxuriant flowers. The spirit of (diivalr\^ and architc'cturc 
bear tliis scholastic stamp, and exhibit a certain subtilty, 
though we cannot deny besides, that a part of the eternal 
glory of nature (and indeed no small portion) is here mani- 
fested in the saim* degree as in all the other forms in which 
a period has developed itsedf. But in our own century wo 
have again seen a similar mistaken liaulency to a])pro- 
priate the forms of the Middle Ages; so that our author, 
who does not justify this himself, will certainly agn'c with 
us in warning against siieli a lendeiiey ; (‘ven if Ikj shonld 
not (piite agree with our views of the period. There is some- 
tiling in the whole condition of our natund S(;ience which 
strongly inducc's us to prefer it to the older method of researcdi. 
The gn'at universal triitlis, which should proceed from our 
rosearclu's, arc so scattered in the enormous mass of facts, 
that they are easily overlooked. We cannot, besides, deny, 
that the majority of naturalists lose themselves in Himjhi 
inquiries, and but too rarely look upwards to the whole, lii 
passing this judgment, however, wc must admit tliat the 
reason why a gv(‘at universal truth is often m)t broiiglit for- 
ward, may be that men arc not satisfied with its cei taiiity, 
until it has been proved, in clear accordance with exjx'rienee ; 
wliich from the imperfection of our thoughts, as much as our 
experience, frequcmtly does not liajipcn during wlioh' genera- 
tions. It, tiierefore, were much to be wished, that men of 
cnnqireheiisive and well-grounded knowledge, Avould more 
often attempt to comniuiiicate tlic great general truths 
toNvards which science has led; yet, at the same time, the 
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cultivated world, by instruction in the difTerent branches of 
natural science, must be better prepared for its reception, a 
result wliich we certainly now see more and more prospect of 
realising/ 

On tlfc difference between the magic of the ^fiddle Ages 
and the ])hYsies of Modern Times, the author (p. 27,) makes 
the truly accurate obst^rvation, that in former tim(\s it was 
assumed that all similar things sought for union ; in latter 
days, on the contrary, that similar things avoid each other, 
and that dissimilar things, on the contrary, seek to unite. 
But tli(‘ progress of the last few gcmc'rations appears to have 
rcmov(‘d this contradiction. Notliing is in opposition to itself, 
except so fir as it at the same time possesses something in 
common ; a line cannot be an antithesis to any tiling but 
anotlu'r line, — not to a surface, nor to a body : one kind of 
electricity can only be in antitliesis to the other; the mag- 
netism of the north only to the magnetism of the south. 
The same is proved in Chemistry. Those bodies which 
hitherto we have not been able to analyse must, therefore, 
have this in (!()nimon, that tluw resist all our decomposing 
agents, even the most powerful, and have also such properties 
in common that they may be considered as one peculiar class, 
which, without meddling with hypotheses, we may name 
the Jirst class. 

In this way wo recognise the antitheses of combustible 
bodies, and those ca])ablc of supporting combustion. These 
possess a great mutual chemical attraction, and. by uniting, 
form bodies of a new order of composition, which makes the 
second class, and consists of oxid(‘s, in the most extensive 
signification of the word, of chlorides, sulphides, &c. Acids 
and alkalis (in the most extensive meaning of the word) are 
the antitheses here ; and, as is well known, the tendency to 
unite between these tw'o groups is very great. Tlu'se form 
the class of the salts, wdiicli is the third and last among inor- 
ganic things, at least so far as our arrangement of facts has 
hitherto reached. It is now, howTver, remarkable, that the 
bodies of the first and of the second, or of the first and third, 
cannot generally enter into direct combination with one 
another. Neither is it usual that bodies of the second and 
third class can be combined, if we except that which, in the 
second class, approaches the point of equilibrium or indif- 
ference between acids and alkalis. On the other hand, the 
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bodies of the same elass, whirli stand in very slij^lit, or alim^sl 
unknown antithesis, to each other will eombine, if they are 
not prevented by connection or sonu^thin^ of that kind. In 
the present enormous mass of combinations, tliero may indeed 
still exist many subdivisions, in wdiieli the law to which we 
have pointed will be develo})ed with far i^reater exactitude. 
It is suHicient to say hert‘. that bodies, so far as they can 
be arranj^ed without fresh iiupiiry, j)oint to the law that 
there can he no union without a certain affinity; nor can 
there be a lively, well-maikc'd union, by which the body 
assumes ])rop('rties wlii(?h conduct it into a new order 
of com])Osilion, and make it a m'w ])r()dnet, witliout an 
antithesis within the limits of this j^ronp ; so that the same 
law, only far less defined, may b(' found to exist in inorganic 
nature as mu(;h as iti orijjanic, wlu're new ])roduetions pre- 
sup})ose a union betwetm heint^s of tli(‘ same kinrl, but (»f 
opposite sex. Affinity tlius would bo the condition of union, 
antithesis of their action, 'riius, the views of older times on 
the tendency to unites have some (‘orrectm ss, as well as ihost' 
of later times. 

With refeienco to the position, that thin;fs which possess 
op]K)site proj)erties seek to unit(', the author says that this 
happens, in tlie opinion of soim*, in oiflc'r to n'store a dis- 
turbed (’(pillihriurn ; according to otlu'rs, to nunove a real 
antithesis. ()ui»;ht these assertions to nu'an more than an 
expression for the sami* thin<;s in two dilf rc'nt modes of re- 
presentation ? If we tak(^ th(.* word i‘(|uilibrium in its most 
extensive sense, where w^e can sp(‘ak of eh'ctrie (‘(juilihrium, 
magnetic ecpiillbrium, &e., tlnm every e^n'ssion from the 
state of equilibrium is the result of antithi'sis, and every 
restoration of equilibrium, the destruction of antithevsis. If 
>vc view thinjr.s in their action, we may call antithesc's oj)pf)- 
site tendencies, and the co-operation of equal opjxjsile ten- 
dencies, equilibrium. If we are right here, many disputes 
between natural philosophers and physiedsts would fall to 
pieces; for the same persons w'ho liold it to be incomprehen- 
sible when we say that all antitheses of existence j)ass into 
an identity, will probably find no difficulty in granting that 
all moving forces form an equilibrium, as, for instance', ajl 
magnetic forces, all chemical forces, &c. but as naturalists 
have gradually become more acquainteel witli these antitheses, 
and have seen that many differences, wiiich formerly appeared 
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incapable of being united in their first principles, arc only 
different kinds of the antitheses of these forces, tliey arc 
obliged to allow the probability of the fundamental principle 
which Natural philosophers represent as certain. 

We here find ourselves obliged to omit much which deserves 
to be fully treated ; but we must limit ourselves, that we may 
not find it necessary to write an entire book. We, tlierefore, 
pass over wliat Las been said of Roger Racon, of the prede- 
cessors of the new condition of science, &,c., and (what we 
still more lament) wc cannot, without being too diffuse, treat 
what tlic antlior says on the Reformation, of which most of 
our readers, even if wc communicated the wliole, would still 
he desirous of hearing a still farther exj)lanatiou. Wo will 
limit ourselves therefore to the introduction of a few beau- 
tiful ])assagcs, which show the relation in which he ])laccs 
Religion to Science, and more especially to Natui;j^l Science. 
After having depicted the events and changes, in the treat- 
ment of Science, which were prepared by the new period, 
he says, — 

“ The true rcgcneralion of time, tlie germ of the entire 
living mctamorpliosis, was the Reformation ; and it is not 
possible to develop its full meaning 'without pointing out, iu 
anticipation, all the stages of its development even to our 
own days; nay, even to those which have not yet unfolded 
themselves. 

It is certain that the Reformation would not have come 
to light, without the frightful deterioration of llie cliurcli. 
Rut this deterioration was the iiegali\c coiulitioii of its origin 
— the covering rent in twain, from which the new birlli 
stepped forth. As the Greek wisdom, the enduring basis or all 
mental iiupiiry, so far as it can be termed purely Imiiian, ste])ped 
fortli from the veil of disfigured inytlis, and lefreslied the 
slumbering spirit ; as tlie book of Nature, which was closed 
iu distorted tradition, o])ened and invited spirits to direct 
research, — so that Holy Rook, the only source of all higher 
life, was now to be presented to the whole race of man. The 
writings of tlie Greek philosophers were torn from tlio 
liands of sopliistical speculators, tin' book of Nature from 
the hands of fantastic dreamers; tlien also appeared onec 
3ii()re till' revelation which laid been mischievously Mippressed. 
When tliis happened, the power of mere sensible plieiioniena, 
which had fettered and held down all free religious deve- 
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lopment, vanished; when tlie Holy Writings poured fortli 
their life tlie magic which had infatuated the senses lost 
its force; the enchantinent rose to a imre sontiment^ and a 
living faith was again powerful in the world/’ 

Oil the relation of Science to Religion, he says, among 
other things, (p. 57,) “ It is indeed not to be denied, that the 
realisation of the highest idea of Christian faith only then 
begins, when it penetrates all those movements of earthly 
life which are rendered capable by grace of a higher blessed-* 
ness, and not wdion, as in the earlier churches, the sensa- 
tional and th(' eartlily arc regarded as the original element, 
wdiich should be elevated as such to a higher position. On the 
contrary, the earthly w^hen quickened by that which is higher, 
by grace, appears as a stepping-stone to that loftier truth 
w^liich we have now rdi’ognisod, gained, and believed in. 
While this higher idea penetrates the earthly, it is ennobled 
and exalted by it, and is viewed not as a good in itself, but 
as a stage of development towards a lilesscd world. Tlu‘ 
I'jirly church had however, entered into dangerous league 
wdth the sensuous ; it was against tliis that the struggle of 
the regenerated fiiitli w^as directed ; and it was natural, indeed 
necessary, that it should at once ahandou all wdiich, accord- 
ing to its view', W'as infected with error, and w'as following 
a mistaken religious tendency. Thus arose a separation of 
all science from religion, uuknow'ii in earlier times, and, 
according to this principle, even philosojdiy for the first time 
hecaiiio worhUif wisdom.” Kvery believer must indeed hope 
tliat all history and natural science will at some period lie 
amalgamated with faitli, but there must be a preparation for 
this expected time. Inquiry had become free by the sepa- 
ration of the earthly from the divine, and even the somew'hat 
narrow^ view with Avhich Theology Avas studied, could not 
destroy this freedom. 

r. 59. Every inquirer might expect that farther inquiry 
would load to deeper insight into divine Avisdom, but none 
could fear that a w ell-grounded unfettered research avouUI l(‘ad 
to tlie discoA'cry of fccblcnegs in the divine guidance of his- 
tory, or ill the divine order in nature. 

“ Thus arose that flexibility and activity in all inquiry Avhich 
created a ucav era. Natural .science w'as especially promoted; 
for it could not remain hidden, that Avhcu historical ])heno- 
incna came under consideration, arbitraiy^ opiniov - exercised 

T 
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a dangerous power over the subject that the views on liistory ; 
on the vSocial relations of man, as much in the groat circles of 
the stat(^ as in tin' smaller ones of domestic life, tln'iice 
became unsteady, and shared the insecurity and mobility of 
opinions; indeed, where they became fanatical through a 
dang(‘rous comu'ction with religion, they exercised a most 
niiseliievous iidliience on morality. Nature, howx'ver, exhi- 
bited a eonstajjt, invariable order, which, sublime above every 
erroiKious o])inion, by continuous research, destroyed every 
dcdusioii which might still be clung to. Each opinion that 
W’as overthrown, became a stimulus for further inquiry and 
more careful examination ; the more insecure a prevalent view' 
became, so much the more attractive seemed the eternal order 
and iiumovable harmony of nature to the inquirers; Jind every 
mistake, instead of producing inward mental confusion, gave 
a ucwv and more independent im]mlse towards that which 
made the inquinu’s always more distinctly cognizant of their 
inner afllnity with the s})irit, while u])j)arently it willidrew' 
them from a nearer approach to it. 1'his deviation from the 
opinions generally entertained, did not jmoduce ])ersoeiiti()n, 
or any external check, because the highest religious interests 
wore only attached to philosophy by the liope of a future con- 
nection with knowledge being established, not by any distinct 
form of knowledge, which alone was to be considered as 
religious.” 

r. 61. lie passes to the particular treatment of the in- 
llumico of natural science on later centuries. ‘‘If," lie says, 
“ W'c would ask, for what reason the present tinu*, as it 
bus fashioned itself during the last three or four centuries, 
is so distinct from previous c(‘nturics, wx must not hesitate 
to answ'or, that the chief reason of tlu; peculiarity lies iu 
pliysics ; and avo hojie, in inirsiianec of our rejnesentation, 
to make it clear tliat he who passes a WTlI-coiisidered 
judgment on our own ago, if he overlooks tlie intluence of 
this doctrine, tlocs no more than toueli the surface. Physics 
form a powerful centre, from wdiich all the sources of know'- 
ledge have been attracted, as they unfolded themsidves in all 
s])heres of mental activity; and in the Avidest circles, caxii 
Avhere knowledge lost itself in action, and science in the 
product, its power is traced in every mental as Avell as ex- 
ternal character of the period.” 

Copernicus’ discovery on the system of the world is of 
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infinite historic value. IMany. perhaps even in lliat day, lelt 
how much would fall to pieces with the overthrow of the 
ancient system of astronomy. 

1^. 64. But those beloiiirinc: to the early church, whore it 
was still ])owerfiil, must have most deei)ly felt liow it was 
shaken by these views. When they appealed to that w'ell- 
known jiassa^e in the Bible, they concealed their real fears. 
The immovalde, invariable, visible ‘government of tlie church 
could find no secure home on a niovin*^ ])lanet, which eircii- 
lated with another, roun^l one common and more distant centre. 
I’hc axe was hud to the root of all existinp; views of nature, 
the d('e])est foundation of all jmwious knowledge was under- 
mined. The reflective consciousness of the a^e w’as becominji; 
familiar with the past of its own uumtal history; a hopeful 
future disclosed to the impiiiini; mind the endless variety of 
liviii" and dead forms; the relii>ious consciousness threw off 
the chains ofu fettering- tradition and the delusion of works, 
and recognised the inner rela.tion of its ettTnal ])ersonality to 
a loving and reeoneih'd (iod. It was (\)pcrnieus who freed 
it from tlie last chains, so that it became at liome in the 
w'hole universe. In every direction inlinitude was opened to 
the inquii’ing mind.” 

P. 66. 'J’be views of (\)p(‘rnicns w-(T(' tlie boldest acts of 
analyzing refiection. The mind took root in the re])osing 
earth, held fast in an (*inbryo state, and all thoughts shot like 
the vegetable out of this integument, but could not dissolve 
the magic, nor break tlie bonds, so as to (‘liable theinsi'lves,- 
like the animal, to have a movi'inent of their own.” (We see 
that the author compares the fettered mind to the plant in 
the ground, whicdi cannot leave its position ; whereas the 
spirit freely moving through the -vvhoh' universe, may be com- 
pared to the animal, which is not confined to any jiarlicular 
place.) “Copernicus destroyc'd the ])hcnomenon, in order 
that we might determine it as one for ev(‘r. A\h‘ say the 
2)hcno7ncnon^ for that wdiich sensibly apjicars to all men in 
common is more than appearance. As he was the first, so 
also he remained the last. Although the whole of that ])erio(l 
owes its jieculiar devc'lopment to this hold i(h‘a, no one had 
as yet ventured to snpjiose a semhJance, beliind other pleeno- 
mona, which by exphmalion could bo recognised as a ])bc- 
nomcnoii of dee])cv reflection. What pn‘V(‘nt(‘(l the ])by- 
sicists from choosing this path? It was this ; in order that 

T 2 
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a phenomenal world might stand in correlation with llic 
original ideas of reflection, this world must appear as an 
outwai’d infinity to the inward reflection ; the original ideas 
of reflection, however, as an infinite aggregate of finite things. 
If there appeared anything in this aggregate recognised as 
infinite, and not Inought under the conditions of sense, then 
the reality of the chosen point of view would have been 
destroyed; we will show witli wliat iron consequence tlie 
advancing age retained the once-chosen point of view.” 

^Vg have selected this passage because it forms an impor- 
tant link in the thoughts of the author, though the conclu- 
sion he arrives at, does not seem quite clear to us. Pcrha])S 
it may not be disagreeable to most of our readers, if we 
endeavour to express the meaning, as far as in oiir power, in 
other words. We think it is this : — In the earlier views of 
the world, the mind was accustomed to imagine all existence 
to be, as it appears to us, visibly, but not as a pl\enomcnon of 
ve ry different reality, which could only be contemplated by 
the eye of reason. There was no question here of a common 
dccej)tion of the senses, but of a necessary conception taken 
from the customary point of view, by all men ; which never- 
theless was infinitely separated from that to which wc are led 
by a deeper insight. But if reflection were to stop here, then 
the variety of objects amongst which it had discovered a 
connection, must at once appear to it as independent. If we 
attempted to resolve them again into phenomena, we must 
remove the reflective point of view somewhat further b.ack, 
and form a new world of thought, whose greater resolvability 
might be again questioned ; but in the direction which was 
taken in the first mode of reflection, ^yc should scarcely have 
felt induced to advance with firm footsteps. The author 
does not now point his censure against that extreme solution 
of all reflection, in consequence of which the whole of exis- 
tence in space is only a phenomenon, whose foundation is; 
alone found in the eternal forms of reason ; for no physi- 
cist, but, as is well known, the philosophers of all periods, 
have ventured to hold this opinion. But physicists would 
not venture as physicists, for it is really metaphysical ; that 
is to say, it is something which, in the ascending order of 
research, follows physics, or, in other words, lies beyond 
them. But by various hints in the progress of his work, wc 
might perhaps surmise that he had this point in view, namely, 



TO DIFFERENT PERIODS OF THE WORLD. 


277 


that as the movements of the world are the manifestations of 
a more essential existence, so also we should consider bodies 
not merely as phenomena of a super-sensual existence, as in 
metaphysics, hut as active forces whose existence is proved 
in the way of experiment. Towards this, however, the 
whole of chemical science tends, although hitherto it luis 
certainly not vet reached the stage of develo])ment which 
corresponds to that which Copernicus reached in astronomy. 
The various researches in science, partly such as were insti- 
tuted many gcneratioipi ago, tend more and more to such a 
result. It was known long ago that solidity, licpiidity, and 
the gaseous state were forms of bodies which depended on an 
internal condition of heat ; but we arrived at the erroneous 
conclusion that solidity was the fundamental property of 
bodies, while the liquid and gaseous bodies were viewed as 
solutions of solid bodies in the admitted caloric. Hut now 
that the conviction became more general among the physicists, 
that heat consists in radiated action, which has an affinity 
with that of light, and that inner heat may itself depend on 
heat-radiation: then this theory of solution falls to pieces, 
and the three conditions of matter may di'pcnd, as we may 
admit, on the unequal velocity with which inner lu'at-radia- 
tion takes jilace. It is supposed in thi.s representation of the 
case, that in all bodies there is an incessant inner movement, 
and between all bodies an incessant giving and taking of 
ladiant heat, an uninterrupted inner action, which formerly 
the mere chemist scarcely dreamt of, and to wdiich lie no\v- 
hardly pays sufficient attention. 

Hlectro-magnetic action, on the one hand, has proved that 
a circulation accompanies every chemical action, whether, 
with the discoverer, we place the circulation in the eh'ctric 
form of action, or, with Ampere, in the magnetic. But as 
everything is incessantly occupied with a reciprocal chemical 
action, so also electro -magnetic action flows incessantly through 
everything, and all this is penetrated by a hidden circula- 
tion, invisible to the eye, but clearly apparent to the mind. 

Tlie atomic system, which is a completely metaphysical 
system, has but few defenders among the physicists. They 
regard it as a question wdiich does not concern their science, 
•whether a continual division, cai’ried beyond all the limits of 
possible experience, would at length lead to indivisible small 
bodies of determined form and infinite hardness, &c. But, 
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on tho other hand, they do not sec any proofs of the opposite 
system, that all bodies, at least all liquid bodies, must be 
perfectly conn(‘cU;d (constant) occupants of space. They 
consider it much more probable that the plastic force of 
nature penetrates the inanimate as much as the animate, from 
the larger down to the smaller parts, beyond the limits of our 
perceptive faculties. Bodies, in their opinion, are connected 
by intervals (discrete). The position maintained in Kunt‘s 
dynamical theory of nature, that chemical union is an 
inhnito ])enetration, in that every constituent in chemical 
composition fills all space with perfect connection (continuity), 
is lield by them as incompatible with chemical experience, 
which frequently proves that the same materials, even where 
there is the same relation of the multifarious constituents, 
form different chemical results. 

An ample experience has shown a connection between 
chemical compounds, and the forms which bodies assume. 
But the physicist, wdio is ti(‘d down by no metaphj sical sys- 
tem, neither admits that the crystal is produced from its 
elementary parts, as the house from bricks; nor, on the other 
hand, that each crystal is a perfect connected occupant of 
space ; but he admits mutual dependence between the parts 
and tho whole, hlvory body, liowxver, has a tendency 
towards a certain form^ and so far as the ditterent force>; 
iKuther destroy one another, nor perish together, these forms 
would be still more compounded, the more numerous tho 
fun dame n tal constituents . 

Now it* w^e can admit that there is the smallest possible 
space for each figure to form and to preserve itself, then there 
must exist elementiu-y parts (moleculm) of a certain mag- 
nitude for each comj)osilion, which, how'cver, are infinitely 
removed from an atom. The elementary part cannot cer- 
tainly be divided without ceasing to bo a thing of the same 
kind as it was before ; but nothing prevents us from conceiv- 
ing that it may be resolved by division into parts of a diffe- 
rent kind. The atom, on the other hand, must in every way 
be indivisible. This manner of viewing chemical combina- 
tions Jias, indeed, come into such bad repute with dynamical 
philosophers, that many chemists do not venture to confess to 
it ; but, as wc do not believe that the arguments which can be 
brought against it are really so alarming, we will not allow 
ourselves to be deterred. 
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It may l>o raontioncd in passiiijr, that with roforcnoo to 
what has just boon said, we cannot a^rce w'ilh the anthor 
w'hen lie accuses those physicists of incoiujlusivencss who 
have assumed moleeulm in place of atoms. Atoms, namely, 
beloni»- to a su])position which lies wholly beyond physics ; 
molecuhc, on the otluT liand, to a su])positi()n wliich clainis 
no more validity than what results from this, that they are 
necessary to under'-itand obsorved facts. 

Whether the fundamental parts arc solid, fluid, or o’aseous, 
is a question wdiicli is founded on misajiprehension. Siilidity, 
liquidity, or the gaseous form, are comlitious which oidy refer 
to masses whicli already form systems of fundamental parts, 
and not merely fundamental parts themselves. 

All inner heat-radiation passes betwi'ou these fundamental 
parts. The greater numlxT of fundamental parts in a certain 
sjiace, and the greater reileeilvii.s of heat, so much tin' 
gi’eater, it ifi evident, is the inner lu'at: in other w'ords, if 
all other things are alike*, so much the* gi*( atf'r is the total 
amount of heat (specific heat). We see that this doctrine 
agrees w’ith the beautiful experiment of Dulong. We now 
also easily perceive, that wlnm a luxly is ])la(‘c(l in a new con- 
dition, in wliich the fundamental parts eitlu'r approach nearer 
to one another, or enter into a relation in which tli(‘y less 
('asily yield, and therefore repel more powerfully, all tlui 
mutual radiations are completed with greatcT velocity; the 
body tliiis gives out more lieat-rays from itsc'lf, but, iinvardly, 
retains a smaller amount of them. It would thus, as is said, 
give out more heat, but retain less. This, however, hapi)ens 
every time, when the body is either brought into a smaller 
space, or n])proach('s still closer to the condition of solidity. 
()n the other hand, when it passes to a less degree of density 
or to a greater internal mobility of its parti(des, according to 
oiir principles as w'cll as our experience, the contrary cifect 
takes ])lacc. 

If w’o unite all this to oiir more gen(*rally extended 
knowdeclge, we see that the physicist cannot admit into his 
science the conceptions common to ordinary lif(‘, liairu'ly, that 
nintcri:d existence, so far as it strikes our senses, is actual 
and the bearer of all other reality. lie must not 
alone grant that the properties of bodies depend on their 
chemical nature, (a fact wdiich has been long perctuved.) but 
it mii^t stand clearly before his mind, that bodies are only 
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phenomena which arc produced by active forces, of which no 
single one is in itself a body ; even more than this, he can- 
not view' bodies as something constantly existing, wdiich is so 
entirely the silent supposition of the experience of ordinary 
life ; he must perceive that that w'hich is, docs not exist a 
single moment by but only through a constant reci- 

procal action w-ith all that surrounds it, and more or less 
directly with the entire universe. 

We have certainly not found it necessary to call in the aid 
of a new doctrine, to prove that the phj'sicist must perceive 
this. He has already long been forced to say to himself, 
that that which we see in the body is its effect on light, and 
through this on our eye ; wdiat we feel in it, are repelling or 
attractive forces ; w’hat we smell or taste in it, are chemical 
effects ; in short, that all W'c know of bodies is, only that 
there is something active in the space wIuqIi they occupy. 

We have already had occasion to consider bodi/js as depend- 
ing on a constant reciprocal action, but recent discoveries 
appear, nevertheless, to contribute much to render the idea 
W'c are now treating still more vivid. 

We hope that there w ill not be many readers wdiom it is 
necessary to inform, that it is aUvays, not merely important, 
but absolutely necessary, in the experience of ordinary life, 
to conceive of bodies, and to express ourselves about them, in 
the usual manner : just as we say the sun and moon rise or 
set, although we know^ very w’oll that it is only the revolution 
of the earth which alters their position. I'A'cn in the very 
first principles of science, W'c remain at the same point of view ; 
and the astronomy of the spheres offers us a well knowui 
example of this. But physics as little as astronomy can 
remain at this point ; it mu^t clearly embrace the great truth, 
that all bodies are oidy phenomena, w hich arc produced by 
invisible, constant, active forces. 

The passage before us, which w'c have treated in such 
detail, offers an example of the difficult modes of expo- 
sition which are so often found in the waitings of German 
philosophers, and which yet the author has sought to avoid 
in the present treatise. But, perhaps, w'c might demand 
more from a man with his gift of representation. It is 
worthy of remark, that the philosophers of Germany have 
too frequently shown entire * indifference with respect to 
their style. PIven the complication of their sentouccs is a 
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great obstacle to their being read ; for Iboiigh it is indeed 
easy to construe nn intricate sentence, if it is correctly 
formed, (which is not always the case,) yet a difficulty inces- 
santly rej)eated is extremely fatiguing. This difficulty is 
much increased by the great assemblage of technical terms. 
But not only do we meet with difficulties in the stylo, but also 
in the whole arrangeineiit of the plan ; we find too little care 
to make, the difficult matter as comprehensible as the nature 
of things j)ermits. As the mathematician has not fulfilled 
the demands of his science, if he does not bring his demon- 
strations to the greatest possible brevity and clearness, so 
also the philosopher has not cerhiinly fulfilled far greater 
demands which arc before him, if he has not first brought 
his thoughts to the utmost maturity and clearness before his 
own mind, and thus has endeavoured in his representation to 
carry back the truths to their shortest and most visible ex- 
pression. In 4;he scientific style of some few we find a love 
which embraces, undivided, not merely the trutlis themsedves, 
but the reasoning beings which are to receive them, and which 
gives a wonderful force to their statements. This, ])crhaps, 
is more clearly exemplified by Pascal than by any other phi- 
losopher. Although many will be little inclined to believe 
this, it is nevertheless true that this character may bo also 
discerned among mathematicians, and among others, in Pulcr, 
who was as worthy of admiration as he was amiable. In 
Ficlitc this love of truth a])pears with such distrust of the 
capacity of his readers, that we are overwhelmed with un- 
necessary explanations, and on that account we are apt to lose 
.sight of the right point of view. With most other German 
j)hilosopliors, we discover a similar undervaluation of those 
wlio do not stand on a level with themselves. This is some- 
times expressed by a proud reserve, sometimes by a haughti- 
ness, which now has been so often imitated by intellectual 
Don lianudo's, that those who feci themselves inclined to 
it. by a certain feeling of their own strength, should be 
deterred, when they behold their failing through such a 
frightfully strong magnifying power. 

It is doubtless unfair to require a finished discourse while 
the ideas arc scarcely matured, and while opponents cause 
one to take a peculiar course in the statement of them. But wc 
think that it is time to say, that more ought to have been done 
than has been done. Speculative philosophy, doubtless, by 
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tile obscurity of style, which neither does nor can b( lonp; to 
its natur(\ lias frightened away many of the friends of trutli, 
and attracted many of those who are merely imitators. TIow- 
cver, it wall soon bo st'cn that the ])rescnt censure only 
appli(‘S to certain jiassai^es in the treatise before us, and that 
we have no intention to deny a well -merited reputation to 
the spirit and elotpienee whieb are exhibited in the author's 
discourse, '’ihc reader 'will find a fresh example of this 
deserved reputation in the followim^ passage, where the 
author, in reference to the discovery of the ttdescope, speaks 
of tlio s[)irit which rules ov('r all the appanmtly aceiflental 
coincidence's by which great mental changes arc prejiared. 

“ I’his im])ortant gift was ])resented as from a hidden hand 
to the excited spirit, (buld it have been chance? Survey 
tluit period in jill its relations; how% in the most different 
directions, spirits the most opposite in nature understood 
each other ; how buried treasures disclosed themselves ; how 
a new world was presented to the astonished nations ; how 
chaneo and fortune, nature and soul, met together; how 
thoughts, like lightning, darted forth here and there, as it 
were, wdthout connection ; liow a seen't liorul infiuenced tlio 
most distant events, all armed to disturb a period that had 
reached maturity, all full of fruitful seed to give birth to a 
new period ; and if God has endowed you w ith an organ to 
trace the development of the common ])rinciple of life, then 
you will recognise wdiat is ahvays to ho found, Avlieii a new' 
period is being ushered in.*’ 

As such ideas, especially wdicn they arc separated from 
their ]ir()|)er connection, may jiossihly appear to the reader a 
mere effort of elocution, W'C will acid a few w'ords ourselves. 
All the law's of existence are the laws of reason, but not 
merely an assemblage but a sj'Stem of such law’s ; in other 
words, an arrangenu'nt of reason, in w hich ('very thing viewed 
in relatio!! to its origin proves itself necessary^ and viewed 
from its results proves itself to be wUe. All that takes place 
is prepared by w’hat precedes, prepares what follow’s, and is 
couneetc'd with the w'holo. Although this happens every- 
where, it is yet exhibited in a very remarkable manner, 
when wc consider the great periods which change the human 
race, and wdiicli at the same time make turning-points in 
the flow of human events. He whose mental eye is not yet 
accustomed to discern the inner living connection of these 



TO DIFFETIEXT PERIODS OF THE WORM). 


2S3 


things, will here arrive at it most easily ; he who already 
knows it will fex*! a heightened pleasure and satisfaction in 
the consideration. 

The writ('r of the present criticism once intended to treat 
the remainder of the treatise before us with brevity, but was 
led both by the author and the subject beyond the limits 
which he believed he ought to ket'p. lie must therefore, 
from this j)oint, deny himself the t)leasure of communicating 
more from this pa])er, with the exception of some sliort 
extracts, or of dwelling more frecpumtly on particular pas- 
sages. We will therefore coniine ourselves, in what follows, 
to the notice of different passages where there is a hint of the 
pol(uni(*al views of the author, which were first intended to 
be published in succeeding nuiuhers. Wo think he will often 
feel himself tempted to eoird)at views which have already 
begun to be abandoiu^d by experimental philosopluTS, and 
that he will »ot bo able to stand against the explanations 
which cxporimentiil philosojiby can give. 

The autlior says much against tictitious Matter, such as 
heat, light, electricity, magnetism ; and he promises to con- 
test tliese points still farther. Ihit 1 think that tlu'y will be 
forced to leave the battl(‘-grouiid, without the inU'rfercnco of 
so powerful an adversary. It has beem reiuha’cd (exceedingly 
probable, by the latest invc'stigalioiis, as we are ready to 
admit with him, that light is produced by vibrations in a gene- 
rally distribut(‘d subtle matter, which wt* call a)thi‘r ; i)ut if 
light consists in such vihi’ations, radiniit heat must ecpially 
consist in this, and it is already long since avc have had 
sufficient reason to consider heat as a nidiation, which is 
only distinguislied from light by slower vibrations. Ihit the 
facility by which we are able to change eh'ctricity into bout, 
whenever we lay obstacles in the path of its stream, seems 
to betray that <dcctricity no less depends on vibrations, and 
that these only re<iuirc to be brought nearer together, to con- 
stitute vibrations of heat. This, besides, is still more strongly 
confirmed by the ftict, tliat heat passes by good conductors 
into electricity, as w'e perceive in thermo- electric experi- 
ments ; although circumstances must also occur, by wlu(;h the 
direction is immediately determined. Magnetic actions are 
inseparable from electric ones, and differing as they do from 
the latter only by the direction of their action, 'Ahich is per- 
pendicular to the electrical, it would be exceedingly strange 
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to assume a special matter for each. Every one who knows 
the chemical electric researches of our century, Avill easil}^ 
sec, how much even our conceptions of chemical actions, and 
consequently also of chemical compositions, therefore of {ill 
bodies appearing in daily experience, arc dependent on them. 

The author thinks that this is just the time to originate a 
physical philosophy of qualities, which, as he is of opinion, is 
unknown in the hitherto developed doctrine. We answer 
that natural science has never been so much bent on resolving 
qualities into quantities as {it the present period. What can 
deserve the name of quality better than colours? But, 
according to the system justified by the author, as well as 
ourselves, colours only differ by the unequal velocity of vibra- 
tions, by w^hich they are produced. We can even measure 
the breadth of their waves. The author considers the doc- 
trine of our period on light, to be full of hypothesis, which he 
compares to the Ptolemaic doctrine of the .system of the 
world ; but if he docs not wish to follow the system of Biot, 
to which we can scarcely find any adherents, he will not be 
able to prove this. Let him represent the results of the pre- 
sent period with the same impartiality which he has exhibited 
in that of the past, and we venture to promise that he will 
not be less satisfied with them. 

It is true that in our text- books natural operations have an 
appearance of dismemberment, and a want of connection, 
which is the reason that many can find no unity in them, but 
still it does exist. It is, however, certain that chapters 
devoted to a general oversight should be introduced into the 
text-books, by which the spirit of the whole nuiy be embraced. 

When the {luthor says that Volta’s battery, in physics, has 
become a Tower of Babel, he appears to lay too much stress on 
a mass of disputes {ibout different conditions on which there 
should be no dispute at {ill, because we have not yet disco- 
vered the facts which can loosen the knot. But should it not 
be considered a great gain that >vc have come to the decision 
that acidity depends upon the same forces as that w^hich sup- 
ports combustion, and tluit the alk.iline quality depends upon 
the same as combustibility? or that chemical actions may 
permeate through bodies without being attended by matter ? 
That the system adopted by chemists is not in itself so con- 
nected and arranged as it might be wnth the materials offered, 
no one is more inclined to grant than the writer of the present 
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notice. But the autlior seems to have formed much too un- 
favourable conceptions of our period. 

]*. 110. “No human mind cun penetrate into the inner 
part of nature, say the physici.sts; we content ourselves 
with viewing nature as she is, say they, and in abstractinj; 
universal laws from ejrpcrtciKrs, surrendering all claims to 
knowledge of first causes. But what do you understand by 
universal laws? Only such, by which whatever appears 
without order in nature is recognised by the inquirer as 
united to a higher unity. If, however, tliat which you recog- 
nise in an abstract unity now, only serves completely to 
scatter that which nature and which your exjierience offer 
to you as a unity, so that this which truly /a*, cliangcs in your 
hands into an entirely lawless composition of your abstrac- 
tions, what have you gained ?*’ 

'lo this we answer, that even if many naturalists say that 
the laws of nature are abstractions, yet this is not true, 'i’hey 
b(‘li(^ tliemselves from a want of philoso])hical research into 
their own Ixdngs. The di.sc(»very of a natural law scarcely 
over occurs by mere abstraction. It is a fortunate glance into 
nature, by which tlie rule is discovered tlirough which she 
acts. We convince ounselvcs of its corr(‘ctness, by causing 
nature to act before our ey(‘s, and to express lier laws under 
the most different circunistjinces ; or we st'andi for a pheno- 
menon in wdde-spread nature, in which she ex})r('sses lierstdf in 
the most distinct manner in accordance with the present 
knowledge. It is with naturalists as with other artists ; 
they think and aet correctly, in consequence of a fortunate 
suggestion, which they owe to a peculiar turn of mind, united 
to a clo.scr and more intimate acquaintance with the matt(‘r. 
But, nevertheless, they only philosophize moderately on the 
nature of their wdiolc art, and this wall be especially the ca.so 
wdien they have obtained a sprinkling of school philosophy, 
wdiich is certainly worse than nothing. The mo.st beautiful 
discoveries in natural science have sprung from researches 
which wTre undertaken according to the demand of reason. 
Was the fundamental law of electricity or the electrical 
nature of light, and the lightning conductor, discovered by an 
abstraction? Was Volta’s condenser and electric battery, or 
the laws on which they arc founded, discovered by an abstrac- 
tion ? Did the physicists, after they had adopted the opinion 
that all kinds of earth w^ere burnt metals, wait till all the 
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('arths had boon examined in reference to this, or wore they 
not rather alix'atiy convinced as soon as they found tliat it 
answered for one ? It is quite a different thinj^ that they did 
not consider the claims of science satisfied, till all kinds of 
earths had been submitted, in reference to this, to a research. 
It is also very ])Ossibk? tliat some })hysicists may have expressed 
themselves too stronj^ly on the sli<^ht uncertainty wliich still 
liung over it afun* the first discovery. But it is quite evident 
tluit all their endeavours betrayed the conviction of the 
universality of the laws of nature. 

It is equally certain that all naturalists who have vigorously 
})romoted science, wore penetrated by the conviction that all 
the laws of nature are laws of reason, althou»;h this was rarely 
(expressed witli distinctness. But the confidence with which 
they had derived one natural law from another on the ])rin- 
ciple of reason, j)roves sufiicitaitly that they take for f^ranted 
they shall find in nature what reason promises. At the 
same time, this ])re-suppositi()n inqfiies that the laws of nature 
form a system of laws, and as this is a system of tin? laws of 
reason, it thence aj^ain follows, that all nature is an arran;.^e- 
inent of reason, and that it is the business of naturalists to 
seek for reason in miture. We willini»ly confess tliat this is 
not very evidemt to all naturalists ; hut we believe that none 
who have really atUanjiled to iii(|uire into nature licrself, will 
deny it. As to what mere book-makers say, this naturally 
does not apply to us. 

Thi> author says further (p. 119), “ Simple suhstanees arc 
tlie substrata to physics, as tin* roots of words are to language. 
We select two, silviu* and diamonds. How do they appear 
in your text books.' In the tables of specific ji^ravity, of 
absolute and relative; cohesion, of refraction, of the conduction 
of heat, of sp(‘cific heat, of the electric conductor and isola- 
tors, in the tables of galvanism, of clectro-ma^netism, of 
thermo -magnet ism, of eliemieal afiiuities, &e. ? We find them 
introduced with some of tlu'se pro])erties, determined in their 
"radnal relations, even to tin* fourth and fifth decimals. And 
now hrin^ out what has been so dismembered in your tables, 
and place it together. And is this silver and the diamond ? 
How can we hope to behold these properties in one unity, 
which is the very same as actually exists in experience, not- 
withstanding the ])oint of view on which you have placed 
yourselves, is that of sensible experience.” 
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128 : 

We will not pause at the inexactitude the author shows 
when lie expresses hiinselt* as if the- jihysieist did no luon? 
with undiviilod bodies than ins<n-il)e their jiroperties in his 
tables ; whde really lie seeks to give a conijilete notion of 
them, by presenting to us their united qualities. 

It C('rtaiiily was not the intention of the author to raise 
such an unfounded excuse. Hut if he recpiires that a unity 
should be presented in these ])rt)pertios, he reqidres soine- 
thing whieli can scarcely be ])erf()rmed in that whieli hitherto 
lias been undivided, and which he himself could scarcely do. 
Hut the most imjiortant ])oint in the whole censure, is the 
use which h(^ makes of the assertion, that naturalists have 
placed themselves on the basis of mere sensuous existence. 
The nature of experimental scitmee is undeniably this : — that 
the inquiri'i* proceed'* from expcTienee, ])ermits himself to be 
guided by it, and uses it to eonhrm tht‘ id(‘as which he forms 
for himself on the events of nature; but he seeks for r(*ason 
in nature with all the ])owers of his mind, and does not 
remain at the mere sensuous ])oint of view. It is tilings in 
their growth which he should make the object of his science ; 
what he could not see whih' it was ])roduccd, he must leave 
as that which is sensibly given. Klementary materials arc 
certainly his radical words, — and must not the gi-aminariau 
leave most of the radical words unexplained.^ 

It a])])ears that the author in tlu'se pages entirely deserts 
the clear view of experimental seieiiee which is to Ik' found 
in the preceding jjages. For instance, he oilers us an argu- 
ment against the law tluit heat expands all bodies, that th(‘ro 
are real exceptions. (jlrant(*d iluit lliere are excejitions to 
this, for which we could not account, shall such a universal 
comprehensive law, wliicli is exhibited in such a oomilh'ss 
number of natural events, no longer remain a law ? In that 
case, the hnv discovered by Newton on the motions of the? 
moon would be no law, so long as the grounds were not found 
fur the many small deviations which Avere not disco verc'd for 
a century afterwards. 1’iiat water expands at a coolne ss of 
‘F centigrade*, is certainly an exception; hut this we* easily 
pereeive is eemuecled with the change's whi(‘h oee-ur in the* 
posiiion of the* ])nrts by the* fe>rce of cry^taliiz:^tion, whiedi 
certainly begins to ae.'t before the fre'e'zing ])oint. This is 
not indee'd enougli to satisfy us, but sul!ie*ient not to alleiw us 
to consider the fact as an important exception. Sulphuric 
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acid and water yield far more heat than we should expect by 
their less degree of condensation, when compared to the heat 
that is yielded by the fur greater condensation of the gases. 
But it appears to be a law that the condensation of solid 
bodies yields far more heat than that of the gases. This sub- 
ordinate law accounts for many deviations. As for the rest, 
all physicists willingly grant that the doctrine of heat, as well 
as all other jjortions of natural science, is still very imperfect. 
But they believe that it will be brought nearer to unity and 
other ])erfection by a further application of the experimental 
method liithcrto employed with so much success. 

We have considered it our duty to meet this treatise with 
candid opposition, as well as with an open acknowledgment 
of the many excellencies which it contains. If the author 
will now with impartiality himself say that, which the accu- 
racy of the diflerent kinds of experiment of the present 
naturalists can explain, we doubt not that his treatise will 
contribute much to the distribution of an intellectual com- 
prehension and represehtation of natural science. This 
already is accomplishing much. If he desires to accom])lish 
more, we wish, although with some doubt, our renowned 
countryman all possible success. 

To the real searcher after truth, joyfully add our God 
speed you 



289 


CnUlSTIANITY AND MENTAL CDLTIVATION 
MUTUALLY SUL’POllT EACH OTHER. 


Speech delivered in the year 182G, at the Festival in celehrafion 
of the Thoimmdth Anniversary of the Estahlishnicnt of 
Christianity in Denmark^ 

It might appear as an ahsurdity in the history of mankind, 
when viewed from a superficial })()int of view, that tlic rc'col- 
lections of great events arc eelebrah'd after a certain number 
of years have j)ass('d, although it is easy to })ereeive that the 
number of years, whetlier they are a Inindred or a thousand, 
have no sort of natural connection with the events thems('lves 
— indeed, possess notliing to distinguish them from other 
numbers, except tliat they form marked j)oints in the manner 
of computation which we have thought fit to adopt. But if 
it is allowed that, in the course of time, we seldom find an 
occasion of universal validity to reiu'w the recollections of great 
events, we are compelled to seize u})on an arbitrary one; for 
it is natural in man to icjoico in the recollection of what is 
glorious, and to delight in this enjoyment in a still higher 
degree, if he rejoices with sym])athizing companions : and is 
not this delight in the recollection of the Glorious, allied with 
the noblest feeling in man? docs it not elevate his soul? floes 
it not enlarge his wision? does it not insjnre him with noble 
resolutions? People in general pass their time in o(;cupations 
'which far too npicli limit their views within the small extf’iit 
of time and space inost nearly surrounding tliem ; they arc 
easily led to drgam away life, as if there existf'd notliing 
greater beyond. It "would certainly be wrong if we could 
remember no more in life than festivals of distant recur- 
rence. If the soul had not been from childhood imbued 
with noble germs of knowledge, if religion did not every week 
raise mankind from the narrowness of earth to the gieatness 
of heaven, if Christian festivals did not occasionally arouse 

U 
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US still more forcibly, to elevate our souls towards the Eter- 
nal One, it would be folly to expect any effect from these 
j^reat but seattorc'd days of comiiunnoration : but in connec- 
tion with the others, those days dedicated to more elevated 
thous^hts, do not appear to me to be unimportant, especially 
in so far as they act upon our mind, by leading us to some- 
thing human which is connected with the Divine. 

By virtue of my academical office I have been called upon 
to-day to spt ak at.a festival of tliis nature, and indeed at one 
which is allied with the noblest recollections and sentiments. 
A tliousand years have ])assed, since, for the first time, a 
king of tliis country became a Christian. It is true he 
did not reign over the whole kingdom ; and liis conversion 
to Cliristianity was not indeed immediately followed by 
tlie conversion of the whole nation ; but this event, which 
planted the first seed of Christianity among us, is never- 
theless most worthy of remembrance, and well adapted to 
fdl our souls with gratitude towards the Eternal Wisdom 
which has guided us into this path. All the churches have 
commemorated this ('vent as a religious festival ; the Univer- 
sity has solemnised it, by conferring the highest dignity in 
theology ujion chosern, learned, and religious men, and wc 
ha^'e lieanl tlie iiK^aning of this action discussed in the 
learned and eloquent discourse of the resjiected dean of the 
theological faculty. 

May I, who speak in the name of the whole University, 
be now ])ermitted to show how Christianity promotes the 
development of science and of intellect, and, on the other 
side, how this is again favoured by them. Sometimes the 
enemies of ('hristianity, and sometimes those of science and 
of enlightenment, have attempted to throw a shadow upon 
this truth. But with an inward convietvm that the king- 
dom of truth can never bo at variance with itself, I believe 
that wc cannot be too zealous to prove its universal harmony, 
in order that not only the honest, but the feeble friends 
of virtue may not be seduced by the confusion of })arties to 
quit the path which leads to their great dnd. I confess 
that I do not enter upon the discussion of my subject without 
that fear which is grounded in the feeling of what this 
honourable assembly might expect from me, and what I am 
able to bestow ; but if it is found that I do not arrive at the 
eloquence with whicli the subject deserves to be treated. 
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I still rest on this, that I speak before an audience who unite 
not alone justice, but indulj^cnce, with tlicir knowledge, and 
whose love of truth will dispose them, from the commencc- 
inent, to regard the subject of iny speech with friendly interest. 

It is well known that science began to decline about the 
same period of time as Christianity was promulgated, and at 
length obtained the mastery. This has contributed much to 
the very erroneous idea, that Christianity has injured science. 
But impartial history points out to us, not merely that science 
began to decline bidbre Christianity had perceptibly extended 
itself, but it also shows us the causes of this decline, namely, 
the unheard-of immorality prevailing in the Itoman states, 
which was a prcj)aration for the inundation of the barb.irians, 
and which also nearly extinguished the last sj)ark of the light 
of science. That which was lost, was not however lost through 
Christianity, but what remained was through it preserved and 
restored: bcoause that belonged to its mitiire, and in this re- 
spect no religion can be compared with ours : for although most 
religions owe their origin to one or more highly-gifted mem, 
and look to the improvement of mankind as their aim, yet 
they are generally opposed to the int<‘llectual devcloj)ment of 
the human race, whereas our holy religion is most inti- 
mately united with this development. 

While its principal dogmas have boon separatod so dis- 
tinctly by C.'hrist himself, that they may be understood by the 
most sim])lo, yet every one who has any desire for iiupiiry, 
feels himself called upon to study the collection of sacred 
books to which C’hrist and his aposth*s so frequently allude, 
and to read and diligently w eigh wduit those highly-gifted m(Mi, 
who were permitted to draw their knowledge from the mouth 
of the great Teacher himself, or were otherwise inspired with 
a higher light, have written upon the divine doctrine. But 
in proportion as any one endeavours to become acquainted 
with this invaluable collection of w’ritings, a wiiole world of 
knowiedge is opened to him. Where can we anywlicre find 
such a clear picture of the earliest conditions of the human 
race as there } What examples of wisdom and justice for 
our imitation, and what instances of folly and injustice set np 
as a warning to us ! What exalted images of the greatness of 
God, and what excellent proverbs of w isdom, are ermtained in 
this book ! What a variety in style and in manner of com- 
munication ! Who could read this, and increase his know^- 
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leclgo of divine things, without at the same time developing 
the powers of his mind? On this account, I cannot help 
believing that it was intended by Divine Wisdom, that all the 
talents of man should be developed through religion. Indeed, 
it even appears that this is the stipulation for the extension 
of the kingdom of God upon earth ; for we may with justice 
call this kingdom a kingdom of reason^ if we use the words 
with their right signification, and if we do not confound that 
reason which is the light of God, with the meaning which is 
attaclu'd to it by the frequently uncertain wisdom of the 
world. 

The same must necessarily be deduce d, not merely from 
Ihc nature of the thing, but from the whole government of 
God, which is revealed in the distribution of Christianity. 
Although those who first became Christians were for the 
most part poor, simple men, for wdiosc deliverance the divine 
Author of our religion laboured with such diligence, yet the 
j)eriod when the apostles and their first disciples endeavoured 
to spread Christianity was not wholly barbarous. It was 
not addressed to a nation of ignorant barbarians ; it was to 
make its entrance into a w'orld of refinement, among men, 
such as the Greeks and Homans, who were accustomed to 
reason, and among whom opponents soon arose, who must be 
combated with reasonable arguments. 

And it was not long before the sectarian spirit of the 
Greeks occasioned disputes about opinions, so that the 
Christian who had any capacity for inquiry was constantly 
required to study the Holy Scriptures. 

Though the great precept, “ Search the Scriptures,’’ has 
been often abused, and has been cmploj'cd by some to their 
own detriment, yet this wide-spread study of the principles 
of religion, which has no equal in any other religion, has 
powerfully contributed to maintain a spiritual life among 
Christians, and undoubtedly also possesses its great significa- 
tion in the government of God, in which Christianity has 
maintained and developed itself. If we were merely to judge 
by a superficial observation, we might be induced to believe 
that this mode of development could not have been the inten- 
tion of Providence; that, indeed, it would have been far 
more salutary, if the communication of Christianity had not 
passed through such a perverted and corrupted race, by 
which it soon degenerated so greatly, that in many respects 
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it became not unlike heathenism ; but since Christianity was 
most needed by those people who were in the lowest stiite of 
degradation, its doctrine, perhaps, found a readier acceptance, 
even in its less perfect condition, among the uneducated mass 
of mankind, who wore called upon by Christianity to become 
ennobled and blessed. It appears, as I have already said from 
this place, on another occasion, that among the laws which 
have been laid down in life by Ktcrnal Wisdom, this one also 
exists, that where corruption of dispositions and of morals has 
gained the upper hand in a nation, it can (jnly be remedied 
by a cruel destruction of everything that exists, in order that 
a new creation miiy spring from the chaos of wild forces. 

Ihit when sucli a revolution impended over an empire 
which considered itself superior to all the others on the 
globe, and which might call itself, in many respects, the 
protector of science, of what incalculable benefit must it not 
have been Jo the human race, that Christianity not alone 
contained the most excellent precepts, but also an unfading 
germ for intellectuid improvement! While hitherto every- 
thing of this sort had been lost in the rude hands of the 
Asiatic hordes, the sacred precepts of Christianity were 
willingly accepted. If they were not ])erfcctly understood, 
they still were sufficiently comprehended for tlieir divine 
nature to be felt, and for the sacred books to be regarded 
with resjiect. 

Piety inspired those who Avcrc desirous of learning, with a 
wish to read these books, but they could not do tliis with- 
out, at the same time, learning much besides, and without, 
in many other respects, forming their understanding. Thus, 
reverence to Christianity, and the desire to have teachers in 
it, urged the barbarians to cultivate their knowledge and 
to adorn their minds. The cells of the monastery formed a 
refuge for science during the whole of the middle ages. Let 
it not bo said that Christianity sometimes served as a veil, by 
which presumptuous book- worms sought to oppress the men 
of science who detected their errors, since it is sufficiently 
well known that at all times there have been men, who by 
their arrogance and vanity, under the j)rctcncc of zeal for the 
honour of God, and anxiety for the salvation of their souls, 
have persecuted- both truth and science. But if siieli people 
find no opportunity of abusing the name of God, they 
,are still sure of finding something to abuse, whether it may 
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1)0 the name of the kin", or the people, or morals, or what- 
ever they can bring into the service of their own unreason- 
able desires. The injury which such an abuse has produced, 
is still only to be regarded as small, in comparison with the 
benefit which the human race owes to Christianity, even if it 
is only considered as a means of civilization. 

How much Christianity has promoted the study of lan- 
guages, is manifest to every one. What would have induced 
the inhabitants of Europe to study the Hebrew language, 
which is so reijiotc from their own, had they not been led 
to it by the books of the Old Testament ? And w'as not the 
New Tcshiment the first incitement to tiie study of the Greek 
language in the West? Would the Latin language have 
been so familiarly known in Europe, if it had not reached us 
through Christianity, and grown up along with it in the 
WTitings of so many of its teachers? In an assembly of 
this sort, I have no fears that any one will argue that what 
I have laid so much stress upon is only a trifle, and that in 
place of valuing its possession, w^c would rather exchange it 
for something better. I am aware that such opinions are 
occasionally heard among the learned, and perhaps exagge- 
rated demands on the })art of those learned in languages 
have sometimes given sufficient cause for opposition. But he 
who has to a certain extent made himself conversant with 
languages and science, must perceive that language is not 
merely a means to express our thoughts, but that it is a 
means to awaken thoughts, in order to reveal to us the 
workings of the human mind, that it may penetrate more 
deeply into the history of the human race, where language 
is spread over language, and its successive layers speak to 
the inquirer, as the strata of the earth disclose the forma- 
tion of the globe, and relate the history of times prior to 
the existence of man. If we wdsh to understand thoroughly 
the value of the study of languages, we must not stop at the 
consideration how fiir individuals among us might advance 
without these learned studies, but we should rather consider 
w hat would have become of the civilization of all mankind, 
if it had taken a different direction. Language appears to be 
the first means of civilization, not alone to individual man, 
but to the whole human race. 

But how much our present languages owie to the ancient, 
not so much on account of the words we have derived from 
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them, of which, however, many, and certainly most im« 
portant ones, have become indispensable to us, but miicli 
more by the inducement which these lan^ua^es have given 
us to cultivate and enrich those of the present day, and 
to give them that flexibility which inniiy have now attained. 
Even the familiarity with foreign language's of a modern 
date which is possessed by men of the present day, which 
leads to such cultivation, and to so many corrections in 
language, we principally owe to the knowledge that we have 
acquired from our youth upwards in the ancient languages, 
from which so many of those of oiu: own day arc derived, 
and to our early practice in the study of all languages. 

Perhaps I shall be told, that the teachers of Christianity 
were for a long time unfiivourably disposed to natural science, 
and considered it as witchcraft and the work of the devil. I 
might perhaps be satisfied to throw the blame of tliis on the 
darkjicss of those times, which only slowly retired before the 
light of Christianity ; but I believe, in truth, that this oppo- 
sition is more closely connected with the history of Christi- 
anity. It was not so much because Christian Europe was 
principally to receive Chemistry, Medicine, Astronomy, and 
Algebra, the great assistant to Natural Science, from Maho- 
metan Arabians, but because these sciences were mixed up 
with dangerous error. The turn which the natural sciences 
of these times had taken with most people, the thirst for 
gold whicli alchemy had encouraged, the arrogant intrusion' 
into the counsels of the Almighty, which were suj)ported by 
Astrology, the abuse of various secrets of nature by crimes, 
could not but be condemned by the Christians. In addition 
to this, the knowledge of Christianity, even at that time, was 
not so pure. It was not yet understood how to distinguish 
between what was either added or misunderstood by man, 
and what was divine and of e.ssential importance ; so that 
])eople feared that Christianity itself would be endangered, if 
Natural Science exposed the falsehood of certain opinions of 
the priesthood. 

On the other side, the study of j)hilosophy was so consti- 
tuted, that it 'was feared that natural science, if it had 
obtiiincd a certain solidity in such times, would have received 
a character of crudity and materialism which it has since 
not entirely escaped. 

Imbued with the conviction of a higher government of the 
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world, I can easily believe that it were as undesirable that 
natural science should have become the prevailing science of 
those times, as I feel convinced that it has been a happiness 
that it became the science of our own time, both because it 
can worthily satisfy a mature desire for knowledge, and 
because it forms a powerful barrier to the effeminate enthu- 
siasm into which the finite satiety of a one-sided education is 
so apt to fall. 

Perhaps I shall first be shown the opposition which many 
believe to exist between Christianity and enlightenment, 
and the opponent, will according to his mode of thought, 
find in enlightenment a proof against Christianity, or in 
Christianity a proof against enlightenment. In consequence 
of the limited powers of the human mind, truths often seem 
opposed to each other, and each therefore selects, according 
to his opinion, what appears to him most evident, in order 
to employ it against the other ; but in most c{?ses the oppo- 
sition which is supposed to exist between Christianity and 
enlightenment, only refers to those opinions of men w'hich 
were given out as Christianity ; or thoughtless licentiousness, 
'which people wished to consider enlightenment. 

We hear it so boldly asserted that the eighteenth century 
is distinguished both by its enlightenment and by its want 
of proper appreciation of Christianity, that if assurances 
'were proofs, wc should receive it as an undoubted fact ; but 
if we consider that most of these charges arc in part di- 
rected against the priestly array of the Catholic Church, 
partly against their human ordinances, and do not in other 
respects refer to the true interpretation of the Scriptures, w-e 
shall be compelled to be cautious in our judgment. If the 
bold enquirers of the eighteenth century have frequently 
been led astray, which in many cases is inexcusable, still 
'WC must also confe.ss that they have removed many errors. 
When I hear certain proud and hard men of our time 
condemn those reasoners, in the name of Christianity I 
would ask them 'wdiethcr they arc certain in what manner 
the eternal Father will weigh the errors of these men against 
that wdiich caused them to err; their weaknesses against their 
honest endeavours. 

I have hitherto only represented the connection that sub- 
sists between the flourishing condition of general enlighten- 
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incnt, and the form and mode of communication of Chris- 
tianity; but this is not sufficient. We must also convince 
ourselves that this connection is deeply founded in the 
nature of the thing. Christianity aims at the highest pos- 
sible improvement of the human race ; it desires one kingdom 
of God upon earth, one shepherd and one fold. It desires to 
guide man to the attainment of this aim. But man is full of 
passions and desires which lead him wrong : if his understand- 
ing is darkened, it cannot bring him back into the right path. 
It is certainly true, that the precepts of Christ arc so compre- 
hensible that a child may understand them, and whoever 
accepts them in honest faith and honest self-devotion, and 
makes them the essence of his life, is immediately elevated 
above the cloud which obscures the sight of most men. But 
docs not experience show us that man is so blind to the good, 
that few will sacrifice the gratification of low, earthly passions, 
either for the; inexhaustible love of Christ, or for the heavenly 
crown which shines at the end of our course. How much 
that excellent as well as distinct precept, “ Revenge not your- 
selves,” is made a mockery by the deeds of men; since in 
many cases he who does not revenge himself is considered 
as wanting in honour ! and have w’c yet been able to free 
ourselves from this prejudice.^ Is it not part of the pro- 
gress of enlightenment, that this wild passion which Christ 
condemns, becomes more and more bridled, and that the 
divine wisdom which is contained in this precept is felt 
in still greater force? I have not cited this example as a 
proof, but, merely to call attention to the subject ; for I 
do not believe that it is necessary to prove here, that the 
wild passions which Christianity admonishes us to restrain, 
are subdued by that enlightenment which guides to a reason- 
able end the same mental powers which otherwise would riot 
in passion. 

Christianity teaches us to regard earthly goods as small 
and contemptible in comparison with heavenly. No one 
wall venture to deny this truth, and even the uncultivated 
man is not wholly beyond its influence ; but from the daily 
habit of seeing nothing but what most nearly surrounds him, 
the forcible impression of it is with him extinguished; ho 
is like the man who looked at his face in the glass, but after- 
M'ards went away and forgot how he looked: only the nearest 
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things appear to him great and important. Enlightenment 
also extends his view over earthly things, and accustoms him 
to perceive the insignificance and uuim})ortance of what 
surrounds him in com})arison with the events of this world. 
It no longer requires such a great mental leap to regard 
these also as nothing, in comparison with divine things. 
How much stronger must this feeling be with him, whom 
a still greater progress has brought to that point, that 
he can behold with distinctness the infinite j)crishable- 
uess of the whole material world, in which nothing is 
eternal except Reason, and the creative power revealed in 
it! Christianity recjuires humility, but who can regard 
himself as great, when the vast mirror of the world shows 
our littleness.^ Wlio must not feel his spiritual poverty, 
when he visibly traces the infinitely rich Spirit which is 
revealed in nature? Perhaps it will be said that philoso- 
phers arc but too rarely imbued with this ..doctrine, and 
I willingly confess that they as often forget the saying of 
philosophy, “Know thyself,” as the priests of Christ do 
the other, “My kingdom is not of this world.” Man is 
slow in learning what humbles his pride ; but if the king- 
dom of God is to be more and more spread upon earth, the 
human race must undergo a long training. Christ is our 
great master, but he will not compel us ; he desires that, led 
by his Spirit, we should ourselves develop our powers. That 
kingdom of God which ought to reign upon earth, is a living 
acknowledgment of the will of God, that is, of divine reason ; 
of which our human reiison is an image, although only an 
infinitely feeble one. Enlightenment is essentially requisite 
for this, but not as a foreign aid which comes to (diristianity 
from without, but as a development of the capacities of men 
’which is promoted and urged forward by Christianity itself, 
and by that government of God which is revealed in the dis- 
tribution of Christianity. It is therefore a deep and just 
feeling, which has caused the great schemes of science 
throughout Europe to be regarded as in connection 'with 
Religion, to whose extension the endeavours of men of 
science will always revert, although in the midst of earthly 
objects they may appear to move free and unconcerned about 
heavenly things. 

In this sense the annual festival at the University, which 
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we solemnize to-day, may be united, humbly indeed, though 
not unsuitably, with the great Christian festival ; but in such 
a manner that what I have to say may be regarded as a 
separate speech, in which my words will be presented short 
and without ornament, not to elevate the great festival, 
but to complete the day’s w’ork. 
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OBSERVATIONS ON THE HISTORY OP 
CHEMISTRY. 

A LECTURE. 


When, at the commencement of the Winter Course of 1805 and 
1806, 1 had to deliver some Lectures on Chemistry, to an audience among 
whom there were few connoisseurs, I gave a general survey of the latest 
changes in Science in the two first lectures ; and, in a third, I endeavoured 
to destroy some prejudices which might prove an obstacle to me. This 
last lecture I afterwards put on paper, to enable me to otter it to the 
public. It is printed in the papers of the Scandinavian Society, for 1809, 
and a German translation has aj^pcared in Gchlen’s Journal for Chemistry 
and Physic, vol. iii, Berlin, 1807. This lecture, delivered more than 
forty-four years ago, bears a strong character of youth, which, however, 
I had no desire to obliterate. I have, in general, made no improvements, 
except by the omission of a few passages, wliich was necessary for the 
sake of accuracy, as it would have otherwise caused confusion in the minds 
of most readers. Once I replaced the omission by a sliort representation 
of its sen.so. In a few passages I have inserted .some short remarks, but 
these may be distinguished, as they are inclosed within brackets. 


The various Changes in Chemistry, 

It is an old complaint, and has been often repeated, that 
there is a want of unanimity in the kinj^dom of science. 
Exactly whore w^e might expect uninterrupted peace, and a 
unanimous endeavour towards one object, a perpetual war is 
established by constant changing revolutions. Who docs 
not know how many opportunities this disagreement has 
afforded for the distrust of the timid, the laughter of the 
scorner, and for declamations on the uncertainty of human 
knowledge to the enemies of science ? 

What I mentioned in my last lecture with respect to the 
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antiphlogistic theory (namely, as one embracing all the 
chemical plicnomena together,)'^' must again give rise to the 
same conij)laint. We shall once more present a new theory, 
in exchange for one that was made but a few j’cars ago with 
the approbation of nearly all the ciilightciicd world, and 
which was not, indeed, established without a hard strug- 
gle, in which the grounds on both sides wx're frecpiently 
w'cighcd and re examined. Nor w as it in the wT)rld of ideas, 
w'here Ilcason might perhaps, have stumbled in its own 
immeasurable dej)ths, that this struggle wns carried on ; but 
within a circle wdierc all wns brought before the old and 
sure test of experience, by which, therefore, everything 
attained a much greater degree of certainty. This is the 
theory which must be renounced. As this "system fulls to 
pieces, so have many, in every science, and they have often 
been forced to yield to others entirely op2)osed to tliem. 
Where is the limit to these changes ? 

Is it probable that wq now possess tlic true theory, which 
can stand unshaken against all the attacks of future times ? 
We luivc no more probability for this than our predecessors 
had for the corrcctnoss^of their ideas, which they hold to be 
as true and certain as W'c now^ hold ours to be. We there- 
fore must consider it possible that w’c may equally err. On 
* this account many experienced men have rejected all theories, 
and considered them as beneath their notice. They ask 
whether it is probable, or whether it can be more than a 
pleasing dream, that reason should ever reach that unanimity 
wdiich in the efforts of so many centuries, and tlio meditations 
of so many great minds, it has not hitherto attained. If w’c 
follow their views, then there w’ould only exist one truth, the 
lieality w hich has surrounded us firmly and constantly amidst 
so many changes, and wdiich every moment extorts fresh 
evidence from our senses. Theories might perhaps enable us 
to sej)aratc our knowledge into certain groups, w here w o may 
more easily find it again ; they might, perhaps, be of some 
use in exercising that acuteness of youth, which is to be 
employed in a practical career ; but that so many contradic- 

* It has not escaped my notice, that the antiphlogistic theory is often 
mentioned as if it were unrefuted, and in a certain sense tliis is correct, 
so far as the circle of experiences is only alluded to, which it embraced, 
and whose harmonious connection it exhibited ; but it no longer exists as 
a complete chemical theory, as every one will now readily grant. 
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tions should ever contain one unity and truth, or furnish an 
actual insight, can in no wise be admitted. 

A more noble but weaker nature justly adds to this a pain- 
ful consideration. 1’he whole value of man lies in Reason: if 
the greatest efforts wdiich it has made have only produced a 
mere vision, then man is the most imperfect and unhappy of 
all creatures, for he has abused the faculties which were 
bestowed on him by nature for his preservation, and has by 
that means sought to tear himself away from the reality, of 
whicli, nevertheless, he only forms a j)art; a revolt which, 
carried out in all possible directions, is however punished by 
Nature with perpetual restlessness, and innumerable weak- 
nesses unknown to other creatures. All are drawn into an 
unhappy vortex of follies, but he who perceives it is doubly 
uiihap])y, for he cannot resist it ; he is only one among his 
race, which for thousands of years has laboured to withdraw 
him from Nature. Even suppose that he felt sufficient 
strength to a])proach it on the one side, he is yet compelled 
to tear himself from it on the other. Thus man hastens with 
increasing velocity towards his downfall ; and, even should 
this be the fate of the whole globe, o^yr which, in his savage 
state, he has made himself master, still he alone has the 
misfortune to foresee it. 

The rash youth pursues another path ; he boldly cuts the 
knot, lie truly says that cowardice leads to despair. Who 
taught you that truth, the greatest of all treasures, was to be 
gained without an effort? Are you accustomed to count 
the voices, that you may know what is right? Will you 
not then be obliged to pronounce the majority unwise ? 
Transfer this rule to those who pretend to be ])hilosophers. 
If there have been controverted opinions, one of them never- 
theless must have been the con*ect one. Can you wonder 
that these opinions have altered, since all have not striven 
with equal zeal, with equal force, with equal love of truth, after 
the great end in view ? Besides, if the truth has not been dis- 
covered, it still may bo discovered ; there is, indeed, a whole 
eternity still before us. The power which ton* you away 
from that which you call the reality, must surely be stronger 
than this reality itself. It can, it must lead us one day into 
the kingdom of truth, and even the endeavour to reach this 
is glorious; our powers are exercised, our intellectual life is 
preserved, our mind tranquillized by the cheering prospect 
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tliat our whole race is in progress to something higher, to 
something better. Is not this a sufficient reward iur the 
small labour we undergo ? Thus, while we strive afti;r una- 
nimity, a new struggle arises, and we gladly pursue it, Avith 
the joyful ])rospect of future rejiose. AVc soon, liowever, 
remark, that man has but just commenced to wander in the 
path of science, lie views himself only as a rational being, and 
he is right; but if he looks back on his individuality, and 
its accompanying restrictions — if he remembers the host of 
reflecting men who have fallen into error — if, weary with the 
battle of life, ho reflects for a moment, Those men >vere as 
convinced as you, yet they erred ; are you stronger ? Might 
you not, perha])s, also have been involved in error without 
your previous knowledge? he will then, ere long, not in- 
deed mistrust reason, but himself, lie will be c()m])elled to 
extend this doubt to all other human individuals, .and conse- 
quently to liis ,\vliole species, and avo sec him iioAv at the same 
spot from Avhieh his despair originabal. 

But I see those who haA'e been distinguished in the history 
of the Imman mind, quietly looking down on this confusion. 
Tlicy say to us, We have s.acrificed more time .and greater 
])OAVors tli.an our bn'thron, to fathom the dejitli.s of nature and 
of reason. We only encountered obscurity and doubt, part 
‘of the way ; the de('])er wc penetrated, all became light and 
unity before us. Kach of us lias liauaual from liis jiredeces- 
sors; and has been the teacher of liis Kiua*essors, not men‘ly 
by collecting a much greater amount of knowledge, but also 
by a deeper search into the order of things. And have, we 
not confirmed our truthfulness by this ; — that Ave have trans- 
mitted to you laws by wdiich you may perceive Jind c.alculate 
much which no eye had previously beheld. Give us a proof 
for your incredulity ! Do not alloAV yourself to be deluded 
by the semblance of disagreement. 'J'hc period of time, the 
country, the cliaracter of each man, has borne with it its 
particular tendency, and has given his works their peculi.ar 
stamp. We are all, however, united by a secret bond. Seaixh 
zealously the liistory of the sciences, and you will there meet 
with repose where before you only found doubt and discon- 
tent.” 

Wc will follow this voice, for it is the voice of truth. 
By a closer consideration of this struggle, which has disturbed 
our repose, we shall discover the purest harmony, the most 
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composed of an elementary earth and pldogiston. Those 
bodies wliich by combustion yield an acid, must necessarily 
contain this acid as one of their constituents united with the 
combustible substance. Innumerable phenomena were ox- 
])lained by this doctrine, and it was believed that in it had 
been discovered the key to the secret laborjitories of nature. 
Nevertheless, people were far from unanimous as to the 
natun; of this combustible matter ; sometimes it was held to 
be sulphur, sometimes a fine earth, sometimes a portion of 
li^ht ; and a property was at length bestowed upon it, at 
variaiKiC Avith all other bodies, namely, that it had the power 
of annihilating gravity. 

When it was believed that thi.s doctrine had been brought 
nearly to a state oi' perfection, it was overthrown by another, 
so opposed to it, that it even received its mime from this o])po- 
sition. By denying the existence of the combustible sub- 
stance, the antiphlogistic theory altered the entire ])revious 
mode of conception. Combustion was noAv no longer decom- 
position, but, on the contrary, composition — a combination Avith 
oxygen. I'his element Avas held to be contained in acids, 
and it Avas inherent to their nature to be compounds ; Avhereas, 
the matter Avhich yields an acid by combustion might be a 
simple body. The arguments for the compound nature of 
the metals thus failcti, and they were considered elementary 
substances. Water, Avhieh by the former thoorye was an 
element, now became a compound. In short, everything Avas 
reversed, and one Avas temj)ted to believe that no stone of 
the old building Avould remain upon another. 

Yet hardly had the struggle endetl about these two systems 
Avheii a new struggle arose, which began by denying that 
AAaxtcr Avas a compound. This doctrine has never been com- 
pleted; but so much is certain, that its whole effort termi- 
nates ill an endeavour to OA'crturii the antiphlogistic doctrine, 
Avhich seemed to be so hrmly established. Indeed, it CA’eii 
goes beyond this, since it seeks to establish entirely new 
points of vision for the whole of chemistry, by which nothing 
of that which avc have hitherto called composition and sepa- 
ration, shall be considered so in future. All that Ave had 
hitherto learned of chemical affinity, that Avhich the phlogi- 
cians and antiphlogicians had agreed in common, is noAV to 
be considered as invalid. 

Although tliis view has not been maintained, still it 



THE HISTORY OF CHEMISTRY. 


307 


remains certain that the discoveries of olectro-ehemistiy 
have altered the views of chemicel elfects in an important 
manner. 

isrm/ fheonj in Snenre prevnilimj (hronghout a certain period, 

co?i fains actual Scientific Truths though frequently much 

obscured. 

We will now attcni])t to throw some light on the chaos, 
which at first sight exhibits nothing but a crude mixture of 
the remains of so many periods of time. However, to faci- 
litate your view 1 will determine beforehand the course of 
the research which 1 think of laying before you. I will, 
namely, first show you that all those who have had some 
insight into science, whatever theory they may have embraced, 
have yet been in possession of a great aiul ])r()foun(l truth. 
It will at oniu) be evidcait by this research that tlie course 
of this science has becai an actual dovelo]>mei\t. I hope, 
further, to be able to point out to you that this devcloi)ment 
has followed necessary laws. A nearer considc'ration will 
finally, eonvince us of the beneficial njituro of these laws. 

I am quite aware of tlie dLseuisivc' nature of the research 
into which I have led you, and I am also willing to confess 
that in the short space of a verbal lecture it cannot be carried 
to any considerable degree of perfection ; but 1 yet think that 
I may be able so to touch on the ])rincipal points, that each 
of you may yourselves be enabled to make an extensive 
application of it. 

The mystical tendency of the middle ages is so opposed to 
our present efforts in pursuit of perfect clearness, that it 
might easily appear impossible that they could both form 
constituents of one truth. To deny their antithesis would be 
opposed to manifest truth; but yet there is no antith(?sis 
which has not something in common. Perhaps the strong(?st 
antithesis might have its foundation in the one-sided m‘ss of 
both periods, and they might, on the other hand, show tiiem- 
selvcs to agree in much wliere wc had not suspected it. 
Each endeavour after an insight into nature tends to bring 
the separated phenomena under common points oi view ; to 
discover the laws by which all must be guided ; — in short, to 
bring a unity of reason into nature. This endeavour, at least, 
was common both to the mystic period and to our own. 

x2 
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Amidst the errors of alchemy, the one which appeared most 
strongly was, that metals bore an analogy with the planets. 
It would be folly to deny that this idea led to opinions and 
labours utterly opposed to nature ; but yet it is not impossible 
that it contained a feeble anticipation of truth. Wc now 
have grounds to assume that the whole solar system is pro- 
duced in accordance with intimately connected laws, and 
that the heavenly bodies, the sun, the planets, the moon, and 
comets, arc, as it were, resting-points in this development ; 
it is not now impossible that the metals, and other substances 
allied to them, might be similar resting-points in the develop- 
ment of the earth, and that there might exist a similarity in 
the laws by which both developments have taken place. Yet 
we will not conceal from ourselves that wc here build suppo- 
sitions on suppositions, and that we do not lay much weight 
on this supposed possibility. 

But even without referring to this, that , former period 
has been beneficial to science. Not to mention tlie number 
of separate discoveries which wc owe to science, it has also 
given us different connected series of allied matter ; for in- 
stance, mineral acids, as well as the commencement of our 
knowledge of alkalinity. The so-called oxidation of the metals, 
and the different modes by wdiich it is usually treated, were 
likewise discovered by the chemists of that period. They 
even contnbuted something to the chemical knowledge of the 
atmosphere, since they showed that there exist some kinds 
of gas different from those which surround our earth. 

Wc accordingly sec that the mystic period did not act with- 
out a plan and without result. We may still more easily be 
led to this conviction by the phlogistic period. It is, indeed, 
true that the founder and the adherents to this theory explained 
everything from one element, whose existence they assumed 
though they could not prove it ; but yet their ideas of the 
nature of combustion were not so absolutely mistaken as 
might have been supposed from the falsity of such a pro- 
supposition. The thought that combustion was the central 
point of all chemical effects, betrayed an unusually pro- 
found view into nature; for to embrace such a thought it 
was not sufficient to regard with attention the origin of fire 
and the brilliance of flame, it w^as also necessary to perceive 
that nature often produces effects similar to combustion by 
other means than fire, and to discover that there was never- 
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tlicless one force in common, in all these apparently different 
effects. It requires a very discriminating and hold spirit to 
discover combustion where no flame, frequently not even 
warmth, proclaims its existence. And to distinguish combus- 
tion even in the midst of a fluid body, or, what is still more, 
to discover a decided similarity between the breath and 
flame, demands indeed a preparation of centuries. 

After such a great and yet deeply penetrating view, it was 
first possible to arrange bodies in a series according to their 
combustibility, for it was now known in what combustibility 
consisted, lly means of this scries, the natural law was 
determined that the more combustible, when in a state of 
combustion, can restore the less combustible to its first con- 
dition. It was also perceived that a body lost its combus- 
tibility in the same degree as it became burnt ; and thus that 
great law was determined, which is as wid(‘ly comprehensive 
as simple to be understood, that combustion and reduction arc 
two antagonistic processes which j)ei vadc the whole of nature. 
Such great idejis, the fruit produced by the efforts of a century, 
ar(‘ comprised in these few words. Ilut whoever is acquainted 
with nature, knows what these- words signify. 1 wish that 
you may form a clear idea of them to yourselves. AVho 
does not know the part tliat the metals play in tlie history of 
the human race } They perform a no less important part in 
the history of the earth. They are contained in stones 
and crystals, they penetrate mountains, they form the basis 
of enormous masses, and they api)ear everywhere in the 
most variable forms. Nevertheless the theory of combustion 
embraces them in a nearly unlimited universality. To whom 
is it not evident that the circulation of the blood is tlic chief 
spring of animated nature ? AVho does not know that resjji- 
ration is one of the elements in that great chain of effects ? 
But has not the phlogistic doctrine adopted this? Why 
bring forward so many examples? None of you are entirely 
ignorant of the phlogistic doctrine ; you will therefore your- 
selves discover them in abundance. 

We shall not be inclined to rejjroach Stahl and his succes- 
sors, because they assumed a common principle to exist 
in all combustible materials. The antiphlogicians them- 
selves assume this, while they attribute to all combustible 
bodies a chemical attraction to oxygen. The error of the 
phlogicians can therefore only consist in this, that they 
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assumed a material basis of combustion ; in wliich assuredly 
they were wrong, liut we must consider that adherence to 
the material formed tlie character of the ])criod in which they 
lived, from which only Tory few chemists of the present day 
have disengaged tlicmselves. Phlogiston remained nothing but 
a cipher, an X by which they denoted the unknown basis of 
combustion, hhen should they have added something to this 
sign, by which it has lost some of its ])urity, wc must yet 
confess that within certain limits wc might calculate by it 
with precision. Pcsidcs, we are far removed from considering 
the doctrine of combustion as the completion of the science: 
wc only consider ourselves justified to assert, that it con- 
tained a correct and enlarged view, a perception of a great 
law of nature. But the perfect clearness even of this per- 
ception is obscured by each arbitrary assumption. Tliere 
always exists a certain point where such an assumption 
essentially interferes, and from this point, cri*ors are dis- 
tributed over everything else. Such is also the case in the 
phlogistic doctrine. Hypothesis blinded them to that which 
nature revealed. Hence they overlooked the real action of 
the atmosphere in combustion: 

It was reserved for Lavoisier to discover this, and to found 
a new system, which was given out as more original than in 
fact it was : for the fundamental idea of the earlier system 
was also the basis of the new, and could not possibly be 
rejected : but that combustion is a composition, and not a 
separation, that all bodies in combustion r(‘ceive oxygen, that 
this oxygen constitutes a common constituent of many acids, 
are some of the peculiarities of the antiphlogistic system. 
The naturalist by these discoveries is first enabled to specify, 
and to calculate beforehand, not only superficially, but with 
the greatest nicety, the jiroducts of the various effects which 
we must now range in the class of combustions. The anti- 
phlogistic doctrine was, however, first completed by the dis- 
covery of the constituents of water. That the most com- 
bustible of all substances exists in water, combined with that 
which is the condition of all combustion, is a discovery of 
whose importance no one can doubt, who for a moment 
recalls to his remembrance the variety of bodies which either 
the elements of water receive separately in order to unite, or 
united in order to separate. What an infinite number is thus 
offered to our contemplation I 
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You easily perceive that the antiphlogistic system, in spite 
of its name, is still a continuation of the j)hlogistic. 'J'hat 
they arc opposed to one anothei*, proves nothing to the con- 
trary, for you have yourselves se(‘n that it was only in one 
])oint, and not in all. We therefore easily made the transi- 
tion from the one to the other. 

The system which ])roceods from the latest experiments 
pursues a path which ditiers still more widely from that last 
mentioned. It even originates from a research into an 
( Utirely ditferent province. It was from the researches into 
electricity, that a new light was thrown on chowistry. The 
})ower which alnaidy in anciemt times was discovcu’cd in 
amber, after it had been submitted to friction, was hy degrees 
observed to exist in many other bodies, and at length the 
knowledge was airivcd at, tliat it must exist in all iiatuial 
bodies. The fundamental laws of this ])ower wer(‘ discov('red 
by the deep i;escarelies of franklin. Nc'arly all th(' ohh'r 
instruments for the investigation of electiicity were ini- 
jiroved, and now tliat we w('r(* guided by lixt'd principles, 
a number of new ones were discovered. Klectrieity was 
detected whore formerly it was hardly supposed to exist, and 
at length it was found, in various ways, that this power was 
excited even wlion bodies came into contact with one 
another. Wc gratefully rcmonilier the services of Volta in 
this rcspt'ct. It was 'jit tlie same time discovered that the 
contact of bodies alttTcd tludr chemical forces, and Hitter' s 
prophetic glance already di.sccrned in tliese expcrinuaits the 
connection between electricity and ebemislry. Volta wc'iit 
still farther, and found that a combination of several parts 
produced an increased action, and now it was generally 
admitted that a power of chemical action existed in (‘leclri- 
city. Although most peo])lc continued to view it only as a 
one-sided chemical means of action, not as the exponent of a 
universal force in nature, yet all did not limit their views to 
a mere name. Hitter showed that tlie chemical changes 
in water depended on an electric distribution of fore(‘, and 
consequently viewed the whole doctrine of the composition of 
water from another side. Hut not alone the doctrine of the 
composition of water, hut the whole chemical theory received 
a new direction by this change. It has been shown by various 
discoveries, whose completion wc owe to Hitter, that all bodies 
having the property to evolve electricity, constitute a series. 
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The first member in this series, placed in reciprocal relation 
"with other bodies, produces positive clectricit}'; tlie second 
receives indeed negative electricity with the first, but positive 
with all the remainder ; and so on to the last, which receives 
negative electricity with all other bodies. Among those 
bodies, which taken as a whole, stand in the same relation, we 
find that this scries runs parallel with combustibility ; so that 
the positive are at once the most combustible, the negative, 
on the contrary, the least combustible bodies. 

The so-called decomposition of water is an electric charge 
of this description, in which the only remarkable circum- 
stance is, that the inequalities produced arc so great, and 
that they are distinctly visible to our eyes. The positive 
j)ole of water is the hydrogen, its negative pole the oxygen. 
United, they again remove the opposite forces, and form 
water. Water is that body in wbicli the great equilibrium 
of all forces takes place ; hydrogen is the most, combustible 
of all bodies, oxygon the least combustible, and itself the 
condition of all combustion. 

'J’hus a new theory of combustion is presented to us. The 
combustion of hydrogen is only a union of the positive wbicli 
it contained, with the negative of the oxygen. Flame is really 
an unintciTiiptcdly renewed electric spark, or sjieaking more 
correctly, light and wannth are produced because these eftccts 
have the same elementary actions as dectricity. But that 
which belongs to the combustion of hydrogen ec^ually be- 
longs to every combustion, since every combustible body is 
combustible by the positive which it contains, and burns 
when this becomes united with the negative. In this manner 
we assume with the phlogiciaiis an inner jirinciple of com- 
bustion, and with the antiphlogicians an outer one ; but wc 
tlifier from them so far that we do not accept these as 
material. 

We must necessarily feci in this, that our whole mode of 
representation sustains an essential alteration. Formerly we 
everywhere assumed actual combinations and separations 
where two different bodies become united into one ; but we 
now assume, on the contrary, that one distribution of force 
equalizes them both. This does not belong only to combus- 
tion, but also to the reciprocal effect between acids and 
alkalis. We shall merely notice in tlic course of this lecture, 
that acidity and alkalinity depend upon a certain form of 
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existence of the two fundamental forces Avhich have been 
frequently nicutioned, and that thus those various natural 
events u hich chemists ascribe to neutralizations, may be also 
viewed as indilferences. 

[That composed bodies were mere conditions of polarization 
of one element, was a view which I soon abandoned ; but it 
is easy to perceive that the inner connexion of the electro- 
chemical view which has been olfered is not thence disturbed. 
Some propositions are also here j)resented with too {^reat a 
tendency to universality; but when this is rectified, the prin- 
cipal view remains correct, as is now sufTieiently recognized.] 

It cannot have escaj)(‘d your attention, in all these consider- 
ations, tliat the point of view for all natural events is certainly 
changed, but yet that the connexion which had at one time 
been found between great series of natural events, will not 
be destroyed in order to form a nc'w one. Tiiat combusti- 
bility not merely consists in yielding flames under eertnin 
circimistanees, that combustion has its antithesis in another 
])rocess, which we call reduction ; that a reciprocal action 
between oxygen (or any other negative body) and the com- 
bustible body belongs to combustion ; that waU'r can be 
turned into hydrogen and oxygon, as those again into water ; 
continue to remain discoverii‘S of the greatest importance, 
which we all employ, but wliicli we at tlie same time bring 
under the necessity of a higher law. 


That there is a true course of development in the theories 
ichich have followed one another^ and which have been suc- 
cessively solved. 

The most difficult task in our undertaking, namely, to 
exhibit an eternal trutli in the variety of contradictions which 
are offered by the history of science to the unpractis(‘d eye, 
is now, I hope, carried out as far as our limited time j)ermits. 
The same research places clearly before our c}’es, that the 
course of science has been a development, and an actual 
j)rogress. But I will add a few remarks witli reference 
to ibis. 

Science lias gi*adually gained, not merely by theory having 
attained a greater perfection, but also with respect to the 
extent which it embraces. In the middle ages, no other 
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chemistry was known than that of metals, and this is very 
natural, because these bodies, after they have undergone the 
most various changes in their aspects, most easily resume 
their previous form, so that we first receive from them a 
connected experience. 

The ]>hlogistic tlicory already embraced a far larger number 
of objects witliin its limits; such as fermentation, respiration, 
fire, &c. Although the cbcmistiy' of the middle ages touched 
on all these subjects, it yet never truly assimilated them into 
its mass. Tlie antiphlogistic theory does not embrace so 
miicli more than the ])hlogistic, yet it cannot be denied that 
it was the first to accept the doctrine of the gases as one of 
its fundamental constituents. The new theor3% which we 
might name the dynamic, enlarges, on the other hand, the 
extent of chemistry far beyond its former limits, l^^lectricity, 
magnetism, and galvanism now also belong to chemistry, as it 
ap])ears that the veiy same fundamental forces which produce 
this effect, produce chemical effects in anotlier form. We 
have found that electricity, ])articularly in that form in which 
it appears in galvanism, is able to i)roducc the extremes of 
all sensational perceptions : in the organ of taste, acidity, and 
alkalinity ; a similar contrast in the organ of smell ; to the 
eye, the two most extreme prismatic colours ; the higher and 
the deeper tones to the car ; in the feelings, an alternation of 
heat and enlargement or contraction ; in the nerves, altered 
irritability. The same effects arc produced, by different 
matters, in relation to the fundamental power which reigns 
in them. Thus the doctrine of the perceptions of the senses 
may be drawn into experimental physics. 

However much chemistry has extended its boundaries, it 
has gained unless in inward connexion and solidity. The so- 
called chemical affinities or attractions, the qiialitates occultm^ 
on whicli combustion, as well as all tlie other chemical effects, 
depended, now resolve themselves into forces, to which we 
arc able to give free play by experiment, and thence to 
obtain some knowledge of them. The antithesis between the 
process of combustion and the process of reduction, now 
becomes far more comprehensible, while we perceive that 
they depend on a preponderance of two opposite forces. 
That which we before named neutralization, is no longer a 
secret to us, as we know that it depends on the equilibrium 
of exactly these opposite forces, only under a ditferent form. 
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I feel that while speaking so much of the recent progress 
that has been made, I have rather to fear your distrust, tlmii 
your failure in attention from the apparent insignitieance of 
the subject. I hope, however, that you will keep in view, that 
every great e))och in history lias been marked by discoveries 
wliich, to the eye which is dazzled by novelty, appear to 
swallow up all the preceding ones. I may talso venture to 
suppose that it has not escaped your attention, that science 
must advance with continually increasing velocity, if there is 
no external intemiption ; for who is not aware that with 
each new discovery the means to make othei-s arc augmented 
—that M’ith the rise of science, the number of its jiromoters 
increases, and thence their zeal is heightened? If this asser- 
tion of th(' growth of science required more explanation, it 
miglit easily be found, ev(m by a mere siqierfieial view of the 
history of science. The heaviest, hardest, and most nn- 
changing of all bodies, if I may so express myself, the most 
material matter, was the first object of its researcli. Tlic 
phlogistic theory still clung to the solid mass : yet it assumed 
the existence of a fine substance, whicli many believed was 
impcrce])tible ^ our senses. 

I hope that these f('w observations will bo sufficient to 
convince you that the chanr/es in chemistry did not consist in 
a floating hither or thither without an object between two 
opposite ])oints ; but that its history is a true development 
from its first germ to a perfect organization, which continues 
daily to push out now branches, and will not ccfisc to bear 
new fruit, so long as inexhaustible nature, in which it is 
rooted, supplies it with fresh sap for its nourishment. 


T/ie Development of Science obeys certain Laws, 

That this course of development was not ordered by 
chance, hut that it followed necessary laws, is already proved 
ill the former part of our investigation, I may, therefore, be 
so much the more biief in the development of this subject. 
It belongs wholly to the nature of the case that one jiiece of 
knowledge always contains the germ of another, which must 
be sufficient to cause philosophers to admit that the course 
of development is guided by necessary laws ; but as we are 
now anxious to meet doubts which arc caused b) an uncertain 
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experience, we must submit the different parts to a more nar- 
row investigation, that allows a more complete experience to 
destroy the terrifying dreams caused by imperfect knowledge. 

Chemistry has grown up on the foundation of experience. 
Innumerable chemical phenomena surrounded mankind, under 
such varied forms, that even the most acute eye could not 
at once discover the inner connection ; a similarity began to 
be discovered between some of these })henomena and between 
certain bodies 'which had much in common with one another. 
But to unite under one point of view all chemical natural 
events, such as the dissolution of salt, fermentation, combus- 
tion, the oxidation of metals, respiration, — different as they 
arc from one another, — ^lias been alone rendered possible by 
innumerable experiments, collected in a course of centuries. 
It was naturally first necessary to discover fixed laws in the 
bodies which were least disturbed by chemical forces. This 
j)roperty is possessed by metals. They indeed alter their form 
when submitted to those means of action which with more 
or less violence, are able to cause combustion ; but they also 
very easily regain their former lustre and connection, and 
once more issue from their ashes. It is therefom natural that 
the first trace of a chemical theory developed itself from 
metals. To produce metals, and especially the most precious 
iunong them, was then the great problem of chemistry. To 
decompose these heretofore indestructible bodies was neces- 
sarily most intimately connected wdth this. If this problem 
had really been solved, then free action would have been given 
to the most secret forces of nature, and we should liave also 
possessed a means to withstand all disease. We must confess 
there was a full appreciation of the end towards which their 
efforts must necessarily tend, if they were to reach fulfilment. 

If they did not immediately obtain a philosophically clear 
consciousness of all that >vas requisite to reach the great end 
they had set to this science, namely, to become ac(iuainted 
with all the rest of nature, they yet felt the necessity to in- 
clude innumerable non-metallic substances in their research. 
In this manner they gi’adually laid the foundation for the 
extension of chemistry, and ended with the knowledge that 
the combinations and separations of all bodies were objects 
of the same science as that of metals. They were espe- 
cially obliged to endeavour more and more to discover the 
laws by which metals, under certain circumstances, lose their 
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lustre and their metallic nature, and under others a<>ain 
recover them ; that is, they were compelled at last, in their 
experiments on metals, to find a portion of the theory of 
combustion. It was in this way also that the phlogistic 
theory, of whose merits I think I have given you a distinct 
idea, was actually discovered. 

In order to distinguish between different gases, still more 
is required tlian to distinguish between two metals or other 
solid bodies ; for neither by the eye, nor by the sense of toucli, 
and rarely even by smell, can we detect any inequality between 
them. They could not, therefore, be distinguished directly 
through the senses, but only by observing their relation to 
other bodies. Independent of this, much more was requisite 
for their treatment ; and their weight and measurement espe- 
cially, implied not only the knowledge of many other things, 
but also the employment of the finest instruments. A tho- 
rough kuowK'dgc of the gases was therefore only the fruit of 
long inquiry, and could not appear in the earlier periods of 
the science. But the whole antiphlogistic theory is, indeed, 
founded on the doctrine of the gases : it therefore could not 
liavo been discovered without tliom ; not, at least, systema- 
tically carried out and completed ; and just as little could it 
have been omitted, if the gjises had been accurately known. 
The more various arc tlic bodies which wc know, so much 
the more skilfully shall wc understand how to imitate the 
(‘vents of nature, and leani to refer them to one unity, and 
the less sliall wc be satisfied with mere appearances. To 
penetrate to the inmost part of bodies, to discover the most 
simple forces of nature, must therefore be a work of the 
ripest age of science. It is true that man, as soon as he 
op(‘us his oyc'i, sees around him expressions of the most in- 
ward forces of nature, but they appear to him as wonders, 
sei)arated from all the rest of nature. Thales could, indec'd, 
pciccivc the electricity that amber emitted wdicn rubbed, but 
he could not draw the conclusion that it was a universal force 
(d’ nature. Tie must have viewed it as a force which was 
peculiar to this material, as most bodies do not express it 
without a more careful investigation, under conditions which 
were still unknown. As soon as the art of experimental 
research began to be practised with greater ardour, the same 
force was again found in many other bodies ; yet there con- 
tinued still to be a large class of bodies, in which it was 



318 


OBSERVATIONS OX 


not discovered, and wliicli were therefore considered entirely 
non-electric. It was now observed that some bodies permit 
electricity to pass throuj^h them with greater rapidity than 
others, and thus that a body might produce much electricity 
without showing electricity, because it docs not retain it. A 
means was now discovered of receiving electricity through good 
conductors, and of checking its course by bad ones, and a method 
was soon acquired of strengthening electric action to a degree 
hitherto unknown. Franklin's genius was now first able to 
prove fundamentally that the different kinds of electricity were 
related to each other as antagonistic forces. Electrical effects 
could then be calculated ; and thus Volta, by a scries of conclu- 
sions, was enabled to discover the instrument which exhibits 
feeble electricities so many times strcngtlicncd, that it was pos- 
sible to discover, even to estimate, the magnitude of electricity, 
where previously it was not supposed to exist. Now only 
was it possible to show with complete certainty that bodies 
yield electricity by contact, and that this effect is governed 
by Hxed laws. Contact-electricity was thus confirmed, and 
the transition from materialistic to dynamic chemistry. 

You will surely not require me to proceed in this manner 
from all the various points of commencement in our science, 
or that I should pursue all the paths which finally end in 
one point. Such an undertaking would now load us too 
far. I antidpate, however, one very natural objection, and 
I must meet it. I maintain that every step in the course 
of science is necessarily made from the preceding one, and 
even renders it necessary that another should follow. Al- 
though you may perhaps agree with me that this is the 
natural course of things, you might at the same time argue 
that very considerable deviations from this course may 
occur, since speculation long precedes experience ; and 
genius, by aid of feeble tracks, has been able to discover 
what has otherwise occupied the experience of a century. 
It were indeed equally possible, that chance might have 
early brought to light some natural events, which, on the 
ordinary path, would not have been discovered for many 
centuries. You might remind me of the discovery of gal- 
'\’anism, which entirely depended on a chance occurrence. 
But I reply, that this chance would have been without 
result to science, if the discoverer had not used it in the 
spirit of a true inquirer; and however important the disco- 
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very of Oalvani may have been, it would still have made but 
little impression at an earlier staj^o in the proj^ress of ehe- 
mistry. If electricity had not been then known, if it had 
not been understood how to arrange the metals according to 
their combustibility — which implies a considerable knowledge 
of chemistry — then the discovery of Gnlvani, even supposing 
it bad been made, could only have existed as a solitary wonder, 
without creating a revolution in science. If Volta had not 
already discovered how to render ])crceptible feeble degrees 
of electricity, it could scarcely have been proved that the 
same fundamental force exists in eli'Ctricity and in galvanism; 
in short, galvanism might indeed have been discovered, but 
it would liave remained an inexplicable wonder amidst other 
marvels, as is partly the case at the present day, with regard 
to animal magnetism. Even should wo grant that a man of 
great genius might have comprehended such a discovery, and 
pursued it tlirough all the feeble tracks in which the more 
acute eye might distinguish its connection with tlie whole, it 
yet would not enter into tlie universal mass of lliouglit. We 
see, for instance, very clearly, in the early u ri tings of Kittor, 
that even before the discovery of the electric battery, ho liad 
meditated a new system of chemistry from galvjinic ele- 
ments, but he would doubtless have found great obstacles if 
that discovery liad not facilitated his labours; and 1 believe, 
even if he had completed his intended work, wliich rested 
upon such delicate experiments, it would at the most have, 
gained the notice of a few superior intellects, without prodiu;- 
iiig great or important effects on the course of science. We 
see a striking proof of this in the earlier history of chemistry. 
Did not Mayow discover the pneumatic tlicory a century be- 
fore Lavoisier ; did he not bring forward proofs in its favour, 
M'hich now seem of the grcjitest importance } Did he not 
recount his discoveries in a language which could he read I)y 
the whole of the learned world And in spite of this, was 
not his theory forgotten till after the time of Lavoisier, wlieii 
it was again disinterred from the dust of libraries ? It re- 
mains an everlasting and glorious truth, that the man of 
genius, in the holy hours of inspiration, may look far beyond 
the narrow horizon of the period ; hut it is equally certain, 
that the higher he stands above his contemporaries, it will 
be the more difficult for him to draw them up to his own 
position. 
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You may easily see that I am far from wishing to deny the 
influence that genius sheds over a century or over a country, 
but I maintain that it cannot affect the whole, unless tlmt 
link is produced which agrees with the previous one in the 
already connected chain. It was, therefore, quite as impos- 
sible that the period in which Mayow lived, could receive the 
pneumatic theory, as it was impossible that in the period of 
Lavoisier it ‘should not been discovered, either by him 
or by some other onan of clear discernment. A genius who 
passes far beyond the appointed end, may indeed be a wonder 
of his age, and gain the admiration of posterity, but he plays 
no important part in the history of the human mind. 

If it is still required to cite fin example of the harmonious 
regularity in the advances of science, I might mention the 
fact that Newton and Leibnitz discoverjed at one and the same 
time the differential and integral calculus. The doctrine of 
motion had reached such perfection, that this inode of calcu- 
lation, which is especially adapted to express its inner mecha- 
nisin, was of necessity discovered. Philosophy demanded an 
infinite development of time and space; mathematics had 
exhausted itself in finite formulas, and now two distinguished 
men were at the same time impelled to strive after one and 
the same object. ^ 


A closer view of the Law of Oscillation in the development of 
/Science^ and its henefic.ial influence. 

But while we rejoiced and comforted ourselves with the 
reflection that ive had found an eternal truth in science, and 
an inviolable law in its development, we glided from one 
error to an opposite one, and ive discovered a soui’ce of con- 
test in this last, which might have been avoided if we could 
have at once hit on the true point of equilibrium. This 
indeed seems at first sight to be an exception to the progress 
which we believed we might have ])laced as a law for the 
development of the human mind. But on a closer inspec- 
tion, it would only be fin argument against us, if ive assumed 
that this development must happen in a direct line. We 
have, on the contrary, only assumed that there is a deve- 
lopment, and we have left to a closer investigation the par- 
ticular form ill which it took place. It is natural to the 
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liunian mind, to work in alternate extensions and contrac- 
tions. To investigate this more deeply would at present lead 
us beyond our limits ; we will therefore satisfy ourselves by 
rendering this law more visible by experience. 

The activity of our minds di^^des itself in two directions, 
to create and to form. These two cannot be wholly sepa- 
rated from one another, but they are rarely so amalgamated, 
that either the producing foi*ce or the arranging thought docs 
not preponderate. E:ich person need only rpmember what at 
different times has passed within himself. It can have escaped 
no one who is accustomed to think, that ideas have some- 
times sprung up so powerfully from the creative })ower within 
liiin, that he has been lost in a hap])y contem])lation of tliem, 
far removed from the attcmipt to bring them to distinct forms. 
It is true that the ideas originated in a form, and often in the 
most excellent one, but frequently something estranged from 
the individuality has also crept into the idea, which disturbed 
the entire distinctness of th(‘ image; and still more frecpiontly 
the stream of inspiration has extended beyond all bounds. 
In quiet hours, Iteason, with its pow(‘r of arrnngcaneiit, ap- 
])cars in complete activity, cuts away, arrangi's, eoniu'Cts, 
a7id filially exhibits the idea in its pure heavenly form, lleneo 
life, even in those most highly endowt'd witli genius, is 
‘divided between inspiration and rcdlection, without whose 
union nothing perfect would be produced. 'J'lio hours of 
jjroduetioii I now call those of extension, those of Uoasoii the 
restraining ones ; and there are similar jieriods, as 1 believe, 
ill the history of science. There are times, rich in disco- 
veries, when a multitude of gn^at geniusi's step forward at 
once, almost as if it had been previously concerted; and 
science is filled wdth great discoveries. They arc received in 
great numbers by the clearer minds of the jieriod, wliilo tlio 
more limited minds are ojqiosed to them. A quieter jioriod 
now again appears, when the great ideas of tlio pievif)us 
time are explained, arranged, and determined, 'i'his endea- 
vour at first promotes the organization of the new created 
idea; but at length definition is carried to such a length, that 
it destroys all life, and it would tui’ji seieiiee to a jietrifac- 
tion, if genius did not again appear, which once more kindles 
the extinguished fire: and it vseems as if it were the dr raid of 
that universal death which most powerfully stimulated the 
slumbering creative force. Thus, throughout all history, there 
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is a creative and an arranginj^, or an enlarging and a re- 
straining force, whose law doubtless is, that the one must 
decrease as the other increases. They must, therefore, always 
be in a constant struggle and involved in war, by their violent 
collision. 

This might, indeed, at first appear dangerous to the pro- 
gress of the human mind ; but does not our own corporeal 
life consist in a struggle of antagonistic forces ? can mental 
life in its finite form express itself in any other manner ? It 
is a law of material nature, that one antagonistic force 
always excites the other ; it is the same also in spiritual 
nature. Every doubt, every contradiction to truth, awakens 
an argument in its defence, and places it in a clearer light. 
Even the poweis wdiich arc employed by the more limited 
mind of the multitude to hinder the progress of science, only 
serve to raise those powers, which ought to be promoted to 
a still higher degree. It is therefore not alone the struggle 
which takes place between noble spirits of difierent times: 
even the lesser efforts of the evil-disposed arc parts of the 
great chain. But we must leave these to defend themselves 
for having undcTtala'n to act such an evil part. 

So much is certain, that nothing is better adapted to form 
a mind wliich is capable of a great development, than living 
and participating in great scientific revolutions. I would 
therefore counsel all to whom the period they live hi has not 
naturally ])roscnled with this advantage, to procure it arti- 
ficially for tht‘mselves, by reading the writings of those periods 
in which the sciences have suffered great changes. To peruse 
the writings of the most opposite systems, and to extract their 
hidden truth, to answer questions raised by these opposite 
systems, to transfer the chief theories of the one system into 
the other, is an exercise which cannot be sulficiently recom- 
mended to the student, lie wmiild certainly be rewarded for 
this labour, by becoming as independent as possible of the 
naiTOW opinions of his age. 

By such a study of the history of one particular branch of 
science, we gain an insight into the development of the 
whole mind of man. It is not merely chemistry, it is all 
human knowledge, which, although wdth unequal distinct- 
ness, is always intimately connected with the nature of things, 
that has constantly developed itself by a perpetually renewed 
struggle, but which has nevertheless resolved itself into a 
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perfect harmony. And it is not merely science, not merclv 
human nature, it is the whole of nature which is dovo'- 
lopcd in couforniity to these laws. We should liave to 
describe an entire branch of natural science, and an entire 
history, were we to exhibit this in its full extent. I must 
therefore satisfy myself here, as in the preceding l>a|?os, witli 
the re])resentation of one siiif^le view. The development of 
the earth wscems to me most adapted to our present purpose. 

Wc are enal)led to pierce the obscurity which conceals the 
history of our ^lobe, by penetratiii|^ its interior, and com- 
paring tlio older and newtu* strata. Wc learn by our re- 
searches into these strata, and by the fossil or petrified animal 
forms which they contain, that the globe began with a 
mighty j)ower of production, though in few determined direc- 
tions. Through alternate enlart'ements and contractions, it 
has gradually destroyed and buried its earliest inhabitants, to 
make room fgr the existing chain of creatures, with man at 
their head. It is clear to eveiy un])reju(liced observer of 
nature, that the powers of prodiKdioii and of imj)rovement 
have been in alternate action, tho\igh with constant and in- 
creasing preponderance on the side' of iinjnovennujt, and that 
the earth has only reaeh(‘d its present ])oint of (h'vtdopment 
after many struggles. In short, the development of the earth 
was the same as that of the human mind. 

'riiis accordance bed ween nature and mind can hardly be 
ascribed to chance. The farther wc advance', tlu' more p(T- 
fect you will Hnd it; and the more easily you will admit with 
me, that both natures are germs sjwinging from one common 
root. I hope that I have at least caused many of you by this 
to reflect more deeply on this rich material for thought. 
You will easily perceive that these hints are not disconnected 
with our subject; wc have glanced at a higher order of 
physics, in which the development of science, with all its 
apparent contradiction, is itself a part of natural science. 
It shows us that all, in the great whole, has sprung from one 
common root, and is to be developed for one common lif(*. 
But where something is to exist, to work, and to grow% the 
forces must have quitted their perfect equilibrium, and the 
struggle must have begun. One force must have conquered, 
though only for an appointed time. Another must then have 
preponderated, but this must Jilso have been compelled to 
yield when it had brought forth its product, and threatened tc* 
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advance further, and to disturb the remainder. While every 
thing ill the great whole, down to the smallest part, varies 
between hate and love — while the inquirer himself must share 
in this vicissitude — while even his own human passions may be 
set in motion by the external impressions of nature, he may 
yet preserve security and repose amidst this vortex ; indeed, 
I may venture to say hajipiness, if he only steadily fixes 
his eye on the firm unity, which no power on earth can 
destroy. 
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TWO DIALOGUES 

ON THE 

FUNDAMENTAL rRlNCIPLES OP BEAUTY, 

AND ON 

THE PHYSICAL EFFECTS OF TONES. 


The first of thoso two Dialogues was written more than forty years 
ago, and was printed in the Transactions of the Scandinavian Society, in 
1808. It contains niy fundamental views on the nature of Heauty; but 
it goes no further. Since then, 1 have from time to time continued my 
researches upon the same subject, and given them more e.Ytcnsive deve- 
lopment, so that this dialogue is to be eonsidcred as the beginning of a 
series of dialogues, lectures, and treatises, on the natural philosophy of 
Beauty. Most of these essays have not yet been in print; but I now 
intend to ])u1)lish them. 'Phe present two dialogues may therefore be. 
eonsi<lorcd ns a specimen of the whole collcetion ; — still it is to be ob- 
served, that the first of them liears the character of the [)eriod in which it 
was written. Thi.s character 1 could not efface without re-writing the 
whole ; nor am I desirous to do so, for if such a prothuition lx; sulnnitted 
to eonsiderahlc! changes, it generally loses more of its fre.^hness and 
]iowcr than is redeemed by greater correctness. The second dialogue 
was written twenty-five years later. 


THE SA:ME principles of beauty exist IX THE 
OBJECTS SUBMITTED TO THE EYE AND TO 
THE EAR. 

AN ESSAY. 

Alfred. Waldemar. IIerimax. Felix. Julius. 

Herman. You come too late for the festival, dear Walde- 
mar ; the concert is over, and all have left. 

Waldemar. The last news is the worst; for, to say the 
truth, I did not come for the sake of the music, but to meet 
several friends, who are in the habit of being here. 
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Felix. Then you were not aware of the kind of music we 
have liad. 

W. Well, hut supposing I had known it? 

F. Then, I am sure, you would have come. 

W. Do you consider me such a great lover of music ? 

y. I always suppose the best. 

W. If you consider it as a virtue, I confess, thfit I fail in 
this perfection ; but then I must again allege, as my recom- 
mendation, that I am a friend to a good table. 

y. A most strange recommendation I 

W. Is it a grcfiter merit to like one pleasure more than 
another ? I am aware of no such order of j)recedence. One 
j)crson loves pictures ; another a good glass of w’inc ; a third 
music ; a fourth a good repast. Let every one seek his 
pleasure as he himself likes best, but let him not attempt 
to force it as the most excellent on another. 

F. You are not afraid of a paradox ? 

AV. No, not when it is a siinjile truth. 

F. You depend upon the existence of certain paradoxes, 
M’hich it is not worth while to refute. 

AV. Especially when they cannot be refuted. 

F. Your paradox is certainly like most of them, easier to 
invent than to refute. 

AV. I do not require you to trouble yourself, any more 
than I shall waste my time by refuting you. Every man 
may retain his own opinion, if lie jdoases. 

II. That is always a resource in case of need. Besides I 
think that it would be difficult to refute you; but this you must 
allow, that music, and the other productions of art, may be 
enjoyed by the whole world, without being consumed ; 
whereas tlie other enjoyments Avhich you compare with them, 
consume their object. 

AA''. Here you liave an economical advantage on your 
side. Your enjoyment ought to be introduced among the 
poor. 

F. And you consider it to be unworthy of your attention 
that the works of art, derived like the solar rays from an 
exhaustless source, everywhere dilfuse life and joy. 

AV. Nay, I think that you have expressed it beautifully. 

F. And nothing more r 

W. No; I see no proof by it, that music bestows an enjoy- 
ment of a higher order. Music stimulates the nerves in an 
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agreeable manner ; a dish of spices docs the same. AVherciii 
lies the superiority of the one over the other ? 

H. As you represent the case, indeed, the superiority is on 
neither side ; but you assume without any proof that music is 
only a sensual enjoyment. 

W. I think no demonstration is necessary to j)rovc that. 
Music is apprehended by the senses, and the feelings it 
awakens in us cannot be resolved into ideas ; they cannot be 
comprehended by simple reason ; what are they, then, but 
perceptions of sense ? If therefore I wen' to make an order 
of precedence, I would ])lace the art of painting somewhat 
higher, inasmuch as it allegorically represents some profound 
truth. Yet I must confess tliat I much prefer the 6im])lc 
truth represented in clear dayliglit. It aj)j)ears to me that 
beautiful colours and forms have the same analogy to truth 
as sugar to a bitter draught which we give to children. As 
long as there, are children, in a literal and moral signification, 
so long may the sugar and beautiful colours al.‘>o retain their 
value. Nay, I will even go so far as to ascribe a similar use 
to tones, as, wdien combined with poetry, tliey serve to impress 
important truths, and rules of life on sensual man. But 
])ainting and music arc generally only the sensual means 
of allurement to virtue ; they arc not virtue itself This 
remark may likewise be a])})lied to ])oetrv, whicdi also clothes 
itself in llie sensual garb, in ordca* to effect a raj)id and 
])owerful influence ; but yet it only receives its true value 
from the wisdom it imjiarts and the virtue wdiicli it preaches. 
By this you perceive that w ith regard to its intrinsic value, I 
i)lacc poetry far below science, although it may often act 
more beneficially and more powerfully on the human race at 
the present day than arguments drawn from reason. 

F, But has no flow of melody ever raised you liigh .above 
the earth, never disposed you to feel joy, nor depressed you 
into soft melancholy ? lias it never taught you to uud(;r- 
stand a poem more completely, never placed you in a more 
intimate connexion with all your fcllow'-creatures } In short, 
have you never experienced the sublime feelings and tlic 
heavenly disposition of mind in wdiich we ai c transported by 
the works of art ; an effect w'hich music ap])ear8 to produce 
even in a higher degree than the plastic arts, because we 
cminot withdraw our ear from its impressions a.i we can the 
eye from the impressions of the latter. 
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W. As I am organized like other men, I must necessarily 
receive the same impression on the senses, and through 
them be similarly moved. I will even allow that the pro- 
ductions of art have often transported me along with them, 
into a more elevated mood; but I am far from viewing 
this as a virtue in myself as a reasonable being, although 
it may indeed bo regarded as a virtue in my senses, that 
they arc so soon and so easily aflected. The reason why 
music is apt to awaken higher feelings within me, I explain 
in a manner which 'will not exactly agree with your poetical 
ideas. I believe that those tremblings which are awakened 
in the car by tones, and which arc spread over all the nerves, 
liavc a physical influence in augmenting the activity of the 
nerves. You are aware that wdne has a similar eftoct, and 
that even Cato’s virtue was excited by wine. Intoxication is 
produced by music as well as by wdne, though in a different 
manner, and when you spoke so enthusiastically of music, 
you spoke as a drunken man does of wine. You then praised 
music with justice, because it has a greater power of intoxi- 
cation than the plastic arts. 13ut to take the case seriously, 
you here place weapons in my hands against yourself ; for if I 
enter into your mode of representation, it is surely proved 
that if the effects which pass through the hearing, as a less 
perfect sense than sight, nevertheless act more powerfully, it 
must be on account of their lower, and not on account of 
their higher nature. The lower the grade of organic deve- 
lopment, the stronger it is. What powerful incitements are 
hunger and thirst 1 what heroic deeds arc performed by the 
passion of love ! In comparison wdth these the pleasures of 
the ear are but feeble, though far more powerful than those 
of sight; whereas the pleasures of sight arc stronger than 
those of reason. It therefore becomes in all w\ays an incon- 
trovertible truth, that music is only a sensual enjoyment, 
somewhat more elevated than most, but yet less exalted than 
that of sight. 

F. Let us now break off*. You may continue to dispute 
my opinions wdth your cold reasonings, but I cannot impart 
my feelings to you. Yet if I cannot justify them in your eyes, 
I w’ill not therefore reject them ; but hidden from the gaze 
of sophists, I will feed the holy flame in tluj inmost recesses 
of my heart. 

W. That appears, however, to be a desperate situation. 
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F. When I know that I am in possession of a glorious 
treasure, what matters it that you have not recognized it, 
or rather that you will not learn to recognize it ? 

W. But suppose I persuaded you to doubt the genuineness 
of your treasure ? 

F. Then I would go and look at it again, and all my 
doubts would vanisli. 

W. If you only possessed the proper test for your treasure ! 

F. That is in my heart. 

W. And is that genuine ? 

F. This is too bad, 

W. I mean as a test. 

F. Your endless doubts torture mo. I will prepare a 
counter- argument before our next meeting. Pardon me, ye 
sacred Muses, that I have not been better able to defend your 
cause. 

Julius. Qonsolc yourself with the reflection that they, at 
least, will not chastise you. I must confess that I am (juite 
of Waldemar's opinion, that the effects of music ought not to 
be so adored as many of its friends arc willing to desire. 
Similar to so many other pb'asures, the chief part of the 
enjoyment springs from the imagination. How much pleasure 
is found by many in acquiring posthumous fame, and yet what 
is this but a phantom ? What an intoxicating delight is 
love, and yet w^hcrc is all its bliss, c-xce])t in imagination ? 
With wliat devotion do not whole nations solemnize feasts 
for beings who only exist in fancy ? It is well known by 
experience that it is easy to make children believe things to be 
agreeable which arc really the reverse. It has already been 
often remarked by pliilosophcrs and poets, that grown- u]) 
persons arc to be regarded as great children, who arc guided 
both by liabit and imagination in their joys and sorrows. 
And it is the same with music. By the variety of tastes wo 
perceive that it all depends on imagination. The music 
which pleases one displeases another, is detested by a third, 
but is received with enthusiasm by a fourth. Who does not 
know liow much we are influenced by the association of 
ideas ? Those who have heard music accompanied by beautiful 
words, or sung by a beloved friend, or executed in an impos- 
ing manner, wil^ love it to the end of their lives, although 
under other circumstances they would not have discovered 
anything remarkable in it. I have been much delighted 
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by the story of the musician, who played a piece of music 
by another composer to his dog, and whenever he came 
to certain passages, he beat the dog. He succeeded so well 
in this trick that the dog at last howled of its own accord 
whenever he came to those parts where he had been beaten, 
so that those who did not know the trick, thought that the 
dog howled at the discordance of the music. 

W. You do not, however, go very far in your agreement 
with me. 

J. Yet I think that I have contributed my part in assigning 
that position to music in which you would place it. 

AV . I do not deny that we are allies ; but does that mean 
that we arc agreed ? 

J. In what do we then so much disagree ? 

AV. Do you not say that the pleasure we find in music 
depends on accidental circumstances ? 

J. Yes, certainly. 

W. And on nothing else ? 

J. On nothing more, as it appears to me. 

W. And in my opinion it depends on the nature of the 
organ by which we receive the impression. 

J. Exactly so. 

W. I therefore say that it depends on the necessary nature 
of things, while you assert that it only depends on accidental 
concurrent circumstances. 

J. Is the contrivance of the car, then, so necessary and 
unchangeable ? It appears to me that wluit I have adduced 
clearly proves that there is a great difference between the cars 
of different persons. 

W. You have shown tliat one person finds j)leasurc in one 
j)iece of music and another in a different piece. 

J. Yes. 

W. It is the same with illness. For instance, it is gene- 
rally asserted that we may become ill by exposure to cold, and 
yet wu do not take into consideration that those w^ho expose 
themselves most to the keenness of the air least suffer from it. 
We may, therefore, justly consider those illnesses ’vvhich pro- 
ceed from cold to be imaginary complaints. 

J. A strange conclusion ! 

W. And the effects of medicine no lessi depend on imagi- 
nation. 

J . I should rather be inclined to agree with you in the 
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latter remark ; for medicine, when delivered accord inp; to the 
prescription of a physician in whom the patient coniides, often 
acts very advantageously, wdien on the other hand it has no 
effect if prescribed by another. 

W. For instance, if a doctor prescribes a sudorific for two 
patients, the one who has confidence in him will perspire, 
while the other who has none will remain cold, 

J. What singular examples you choose ! 

W. Or, if he prescribes wine for tw'o persons in a feeble 
state, the one who has confidence will find himself strength- 
ened, the incredulous one, on the contrary, will not. 

J. I see plainly that you bring forward examj)les in order 
to refute me. But may 1 ask, do you then entirely deny the 
eflbcts of the power of imagiiuitioii in illness ? 

W. No. 

J. What then is your meaning? 

W. A vcpy simple one. The power of imagination, which 
1 consider a physical (piality, alfecls the body according to 
certain laws ; the medicine possesses its (jualities in accord- 
ance with equally fixed laws ; and finally, the organization 
counteracts no less according to unchangeable laws of nature.' 
The same may apply to warmth, cold, air, and outward eir- 
cumstanccs. All those ])owers are in co-operation, combat 
against each other, sup])ort eaeli otluT; in short, bring about 
a final result which might be previously calculated from the 
powers which are known. 

J. And how do you account for the variety in musical 
tones ? 

W. I must answer you by another question ; — ^^Vhen you 
strike two or three different strings, which are cxtemled, 
and obtain unequal tones from each, you will then say that 
all extended strings in truth yield tones ; but which of them 
is accidental ? 

J. No; I by no means deny that the inequality depends on 
the extension of the strings. 

W. Well ! on their tension, their thickness, their length, 
and the materials of which they are made, 'i'hat the extended 
string yields tones is consequently necessary, because it is 
extended; and that it yields a certain tone is necessary, 
because it is extended in a certain manner. 

f]. Of course. 

W. If the ear is perfectly constructed it must necessarily 



332 


TJIE PRINCIPLES OF REAUTY 


both receive and hear tones ; and that different ears should he 
better qualified to receive higher or lower tones in different 
combinations of tones, is also necessary, according to their 
individual organization. 

J. This is certainly undeniable; but all this individuality 
does not do away with the general rules for taste. 

W. By no means. Only observe the different classes of 
rules. Some are applicable to all persons ; others, on the 
contrary, only to certain classes of persons. Thus it is 
certain that no one has more pleasure in a harsh discora 
than in perfect harmony. No man in his senses is melan- 
choly when he hears a whirling waltz or particularly merry 
when he hears slow, progressive, choral music. All the 
common rules of music may surely be equally apj)lied to 
all people in their senses, but as none of us are skilled in 
music, 1 cannot enumerate them, nor can you understand them. 
It is, on the other hand, somewhat singular . that certain 
pieces of music act with far more force on some constitutions 
than on others. The more numerous the tones, the richer 
their artistic combination, so much the more finely organized 
and practised must be the ear in order to comprehend 
them. It is obvious, from this — that savage nations only 
understand very noisy jnusic, of the least complicated 
kind. In short, the rules of art are everywhere the same, 
but the degree in which a work of art is enjoyed is as 
different as the most civilized European compared to the 
rudest savage. 

J. If all difference in taste only depended on difference of 
degrees, then you would pcrhai)s be right. But even those 
persons who arc furnished with the most delicate and prac- 
tised organs arc oftim of different opinions. 

W. You misunderstand me. It is not my meaning that all 
differences in musical taste depend on difference of degrees, 
but only that certain differences, and indeed a great many of 
them, do so ; but I maintain that all differences in musical 
' taste have their foundation in our nature, and arc regulated 
by general laws. The car, I mean the w’holc organ of hear- 
ing — ^both the inward and the outward parts of this skilfully 
complicated natural instrument — is evidently formed in 
obedience to the same laws in all men. Its communication 
wdtli the brain is likewise regulated by natural law; the 
brain itself is a natural organ most intimately connected 
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with our highest powers of conception, and therefore no less 
submitted to the laws of nature. How will you then main- 
tain that our sensations of beauty should be the mere result 
of «accident ? 

J. I never wished to deny any of this, but now comes the 
judgment of the mind on these impressions. 

\V. Then you mean, that bodies are organised alike, and 
receive effects in confonnitv Avith the same natural laws, but 
that the minds of men on the contrary arc s(a different that 
the same things produce Avholly diflerent impressions on 
them ? 

J. It certainly seems strange. But it is not to be denied 
that soul and body are very different things. 

W. It niiglit however easily be denied. 

J. Then you are a materialist. 

W. Exactly. AVliat do you say to that, Felix ! 

F. Tliat, considered from one point of vioAV, you thus 
reconcile yoAirscdf with me ; for the ne(*essitv by which tlio 
impression results from our organisation, wliicli causes the 
l)leasurc we derive from music to be a contrivance of nature, 
giA'es it something estimable in our ('yes, wliich it Avould 
entirely Avant if it only depended on imagination. 

H. But yet it appears to me, that you vicAV tlie pleasure 
Avo find in music, as too scmsual. I Ix'lieve that it princi- 
])ally springs from our (!onseiousness of tlu' skill of tlu' ])(?r- 
former, the ingenuity of the composer, and the ditticulties 
both have to surmount; in short, tliat it lias the saim^ founda- 
tion as the pleasure Avhich we derive from a Avell AM’ittcn 
poem. 

W. Music and poetry haA*o ucA’cr given me this kind of 
pleasure ; for it appears to me only a Avaste of time, for 
people to surmount difficulties Avhich they themselves haA^e 
made ; and for good reasons, I cannot be more amused 
by the jjlan and ingenuity of a piece of music, than I can by 
the plan of a battle. Besides, I beg you Avill consider the 
nature of our pleasure in music, lie avIio is excited by * 
a piece of music, Avill seldom be able to tell you Avhy he is 
pleased, but his pleasure is great — it is an intoxication. lie, 
on the other hand, Avho is pleased Avith a knOAvledge of it, can 
tell you the reason, and his enjoyment lasts longer, though it 
is far from being so great. If our pleasure in music depended 
on an insight into its arrangement, then it Avould be iuccflu^ 
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parably less than the enjoyment which proceeds from a well 
solved arithmetical problem. 

F. And therefore the end of all our research is this : that 
wd do not know why we arc pleased with tones. Well then, 
cease to dispute about it, and admire that divine art, with 
whicli invisible ma^j^io awakens inexplicable feelings in our 
breasts. Go, and imbibe the stream of tones, and revel in 
them. If you then feel yourselves penetrated liy a higher 
spirit, if you are in the enjoyment of inexpressible delight, 
you then understand tones, and need not trouble yourselves 
to iiupiire why you are borne heavenward on the streams 
of musical tones. Who knows the nature of red, blue, green, 
Dr the other colours, or why by an artificial combination they 
cap produce the most admirable eftects } And yet we are to 
conc(‘ive how fl('eting tones which last but for a moment arc 
able to produce divine harmony ! How much wiser Alfred 
has been, who has sat silently drawing figures, in the sand 
while wo were talking. Is it not true, Alfred, you have been 
absorbed in mathematics, while we were disputing about the 
eifbets of music. 

Alfred. Both in mathematics and in music: I was endea- 
vouring to draw some tones. 

J. I should much like to see that kind of drawing, for I 
have never yet seen a tone. 

A. It is true there was a little jesting in my words, but 
yet there was something serious also. The tone itself, which 
is only a perception in the organs of hearing, you cannot 
naturally see ; but the whole agency, whence this feeling is 
awakened, its whole mechanism, can be made visible. 

J. How so ? 

A. By producing tones on glass or metal plates strewed 
with dust. Have you not seen in this experiment, how the 
dust arranges itself in certain regular lines, and forms all 
kinds of figures ? 

J. Yes, I remember having seen this performed long ago 
by Chladni. He showed us, that if we produce a tone on 
such plates, there arises, as if by a magical stroke, a beautiful 
and regular figure. He said that it came from certain sym- 
metrically placed parts being brought into an oscillating 
motion, while the others remained at rest. If the stroke of 
a violin-bow did not produce a tone, but simply a harsh 
sound, then no beautiful or symmetrical figure would appear. 
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A. Consequently, a beautiful tone and a beautiful figure 
are coniu'ctcd with one another. 

J. Not entirely, for those tones which produeed Chladni's 
acoustic llgiires were frequently harsli and unpleasant. 

A. You arc right, lint this unpleasant impression hardly 
proceeded from the tone as a tone, but from tliat moditieatiou 
which every tone receives from the (piality of the body by 
whieb it is produced ; for, ns it is w(dl known, the same tone 
sounds ditferently from a string and from a flute ; differently 
from a flute and from a glass plate set in vibration by a 
violin-bow. 

J. In tliat you arc undoubtedly right. 

A. A beautiful sound, therefore, is only produced by sym- 
metrical oscillations. 

J. This is really interesting. 

A. It is perhaps more than that. 

W. It seems, Alfred, that you agree with llcrraan. 

A. Not if I have understood him rightly. But as it 
appears that you wisli to draw mo into the conversation, 1 
ought first to know if I have compn'hcnded your thoug^its 
correctly, while my mind was occupied with other things. 

W. That is but just. 

A. Listen then. If I am not mistaken, it was your opi- 
nion, AValdemar, that our pleasure in music is only sensual ; 
Herman considered that it depended on reason; Julius, on 
the contrary, regarded it only as resting on imagination.— 
Was it not so ? 

W. Plxactly. 

A. At first you assorted that music did not give any higher 
pleasure than that produced by the ap])easiug of hunger or 
thirst, and other instincts, which arc found even in the lowest 
organized animals; but it afterwards appeared to me, tliat 
you still wore not disinclined to place the pleasures of th(^ 
ear above that which we obtain by most of the other senses, 
though below that of sight. 

W. Well. — You will not be far wrong if you assume, that"' 
my first assertions may be ascribed to a spirit of contradic- 
tion, which was aroused by our friend, Felix, having accosted 
me with so much zeal. 

A. According to your opinion then, we are pleased with 
music in consequence of a natural law, as is the case witli 
the other senses. 
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W. That is my opinion. 

A. You, Herman, on tlic contrary, believe that the plea- 
sure we derive from music not only depends on reason, but 
that we arc even conscious of it during the enjoyment. 

11. I thought so, but Waldemar has made strong objections 
to this. I long much to hear your opinion. 

A. My opinion is shortly this ; that, with you, I assume 
that the pleasure we find in music depends on reason, and, 
with Waldemar, that it depends on the senses. 

H. IIow do you combine these two opinions? 

A. You shall see. In the first place, I quite agi’oe with 
Waldemar, that the pleasure which music affords is uncon- 
scious of its origin. 

JI. Have you anything to add to his arguments ? 

A. If necessary I might add this, that we also feel plea- 
sure or displeasure in a sound, which appears to us some- 
times justly and sometimes unjustly, as entirely isolated, 
when consequently we cannot imagine any plan, any diffi- 
culty surmounted, or anything of the sort. 

II. But if we fail in this consciousness, how can our plea- 
sure be reasonable ? 

A. Because tones and their connection contain a hidden 
reason, which unconsciously penetrates our minds. 

II. Now that is inconceivable to me. 

A. When we have 'slewed the case more narrowly, your 
difficulty will perhaps disappear; il'you feel disjjoscd, we will 
first regard beauty in visible objects. 

II. We shall there at least have something more certain to 
cling to. 

A. Do you not in general find that the symmetrical figures 
which are conformable to rules, arc more beautiful than those 
which are unsymmctrical and conformable to no rule. 

II. Certainly : that is not to be denied. 

A. But do you not consider the symmetrical, and that 
which is bound by rule, as something conformable to reason. 

H. If you ask whether I think so, I answer yes : if on the 
contrary you ask me if 1 know it, then I must answ'or in the 
negative. 

A. When you see a person draw a number of careless 
strokes in the sand, do you not then think that his thoughts 
are otherwise occupied. 

H. Undoubtedly. 
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A. But if, on the contrary’, you sec him draw a circle, or 
an equilateral polygon, then you surely think that he does it 
'Nvith a certain premeditation. 

II. No doubt there must be some thought in his mind 
about the composition of the figure. 

A. Consequently the symmetrical, and that which is bound 
by rule, bears at least the stamp of reason, even though it 
may have been accidental. 

II. It cannot be denied. 

A. And do you not tliink that mathematical figures are 
re])rescntations of ideas r 

II. Undoubtedly they are no more than tlic construed 
definition. 

A. J3ut do you find nothing more in them } 

II. What more } 

x\. If you say that the circle is a figure, whose circum- 
ference is everywhere e(jually distant from the centre, you 
certainly have an idea of tlie circle, {ind if you describe a 
circle you may also indeed be said to construct tin’s idea ; 
but if you regard a circle which is already produced, then 
you may easily see in it a number of other projiertics, which 
belong to its nature, and yet somewhat differ from its 
idea. You see that hvo diameters, standing perpendicu- 
larly on each other, will dividti it into four quadrants; that 
the angh's M'hich the radii inclose, must always stand in pro- 
portion to the arcs belonging to them; that the circumference 
must alwa} s he in a certain proportion to the diameter ; in 
short, you sec countless properties which, regarded from the 
one side, are difterent, while from the other, on the contrary, 
they arc the same as the nature of the circle. This variety, 
dissolved into a oneness, now stands before you, although 
in an unconscious manner, when you behold a circle, and 
you find it beautiful, although you are not aware, or at least 
you do not think of all these properties. Even that remark- 
able property, that its circumference incloses a grcatcu- sur- 
face than any other line of equal length, and that it is 
described by an uninterrupted change, whilst the same is yet 
incessantly produced, this absolute oneness in this infinite 
change, you behold with admiration, without being conscious 
of the whole greatness of the idea. 

H. I confess it. 

A* But does it not appear to you, that this infinite source 

z 
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of thought which you tlius find in a figure, is something 
more than an abstract conception ? 

II. it seems so to me. 

A. Could we unite all these thoughts in one, it Avould then 
bo an infinite thought, an idea, in the Platotiic sense. 

11. Tliat is undeniable. 

A. But even if we could not represent this idea in woi'ds, 
it still exists in the circle. 

11. That is evident. 

A. The circle is consequently the representation of an idea 
in that Platonic sense, which I shall adopt in the continua- 
tion of this discourse. 

II. So it ap])cars to me ; but may we venture to assert 
that it is beautiful as the representation of this idea, and 
from no other cause ? 

A. Do you not suppose that the idea of which we speak, 
ought to be one with the nature of the circle ? . 

II. I do. 

A. And do you then think that the circle, or any other 
mathematical figure, can have properties which do not belong 
to its nature? 

II. We cannot indeed suppose tliat to be the case. 

A. Therefore the circle is beautiful in consequence of its 
nature, or in consequence of its idea ; but this would per- 
ha])s become still more evident, if we endeavoured to give 
reality to this idea. 

11. Certainly. 

A. If you Averc required to state a reason why you find 
beauty in the circle, you would undoubtedly mention its infi- 
nite symmetry, its completion in itself, forming as it docs 
a self-satisfying Avhole, if I may use this expression, and 
bearing in its immeasurable A’ariety the stamp of oneness. It 
is this mighty oneness of thought, that affects you without 
your knowing Avhy. Is it not so ? 

H. It a])pears to be so. Now I will venture to guess your 
meaning. Were Ave to translate the nature of the circle into 
the language of reason, so that all representation of space, 
as something connected with the senses, disappeared, and 
nothing remained behind but pure idea, we should be com- 
])ellcd to say that the circle is that which is perfect in 
itself, that Avhich in itself has resolved all diversities into 
oneness. 
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A. I do not, however, quite represent the matter to myself 
in this manner. 

11. I perceive that I have somewhat failed in the way that 
I have expressed myself. I ought not to liave said that the 
circle is perfect in itself, but only its delineation, as far as it 
can be given on a plane surface. 

A. So I imagined, and yet it was not that to which I 
alluded ; I would not have space excluded from the idea of 
the circle. 

H. But then it becomes something connected with the 
senses. 

A. In a certain signification, I represent the idea to myself 
as a union of reason and sense. 

II. This surjnises me. 

A. I perfectly well see that a meaning might be attributed 
to my words which would be a real absurdity. It is tlierefore 
necessary that ^ ex])hun myself. You will already havi' easily 
guessed, or rather understood, that I did not speak of the 
outward senses, but of the inward sentient faculty, tlie inward 
sense. 

II. Of course; you mean our mental faciilly to represent 
things to ourselves directly, without any inlervc'uing thought 
of which we are conscious ; that which we call intuition. 

A. Just so. And although 1 find something one-sided in 
lliis expression, I propose that we use it liere. IVly meaning 
then is, that the idea is an iiitiiuate union of thought and 
intuition. 

H. But then the idea ceases to be a purely rational 
thing. 

A. Let us not determine anything about this yet ; but let 
us try to turn our thoughts to the case before us. 
are agreed that all the manifold thoughts, which ai*c to be 
discovered in the circle, are necessarily connected witli one 
another, and constitute a oneness. But this necessary con- 
nexion is not contained in the primitive notion, as it is exhi- 
bited in a definition. If we deduce the thoughts from the 
definition, this is not done without the aid of intuition ; so 
that we cannot say that they lie in tlic primitive notion ; 
but that they arc neces.sarily connected wdth it. Were 
we to begin with whichever property of the circle we 
please, we could, though with far more difficulty, deduce all 
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the remaining properties of the circle from this one. We 
shall certainly never find one thought in which all these 
thoughts can be said to be included; but yet we have the full 
perception that the circle we have apprehended by intuition 
is a totality of thoughts. When we have now made ourselves 
familiar with all these thoughts, and observed their con- 
nexion, so that all this presents itself as a unity to our mental 
nature, it is as if all the thoughts found in thorn, now pre- 
sented themselves before us as reminiscences, and formed a 
complete impression. Thoughts arc here apprehended as 
intuitions, but yet with the consciousness that they are 
thoughts. Idea is thus the intuitive oneness of thoughts. 
It is conceived by reason, but as an intuition. 

II. Then it is this wdiicli is conceived in the Beautiful. 
But you thus seem to refute the assertion you before brought 
forward, that we receive the impression of beauty without 
being conscious of the idea contained in the Beautiful. 

A. This may seem to be a contradiction, but it is not so. 
The idea is a unity of thoughts, which w'c have 2)crceived 
with a consciousness of their nature, and whose connexion 
has been rendered evident to us by thinking. It is, as it 
were, by an act of memory that we afterwards comprehend 
them as a whole. Thus we perceive in our minds the well- 
known thoughts, as if they formed a picture. This we call a 
mental intuition. The perception of beauty, so far as nothing 
else is mixed with it, passes without any knowdedge of the 
idea, though the pleasure perceived originates from the secret 
harmony between our sensuous nature and our reason. 

II. Now I think I understand you better. The Beautiful 
pleases us as the linage of an idea, without our being, at the 
same time^ conscious of the Idea itself 

A. That is my opinion. But you will now see that the 
idea of the circle represents itself to us far more limited, 
but also far more determined, than you lately comprehended it. 
Its limitation does not prevent us, however, from feeling that 
it contains a reference to the former more comprehensive idea. 

II. All this appears to me ‘to be sufficiently clear, with 
regard to the circle. But can we now', according to the same 
principle, find beauty in other mathematical figures, which 
make a pleasing impression on the eye. 

A. Do you not find among those figures which are bounded 
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by straight lines that the equilateral arc in general more 
beautiful than the inequilateral ; and the symmetrical always 
more beautiful than the. unsymmetrical ? 

II. Undoubtedly. But is not the inequilateral also the 
representation of an idea ? 

A. It is not to be denied; but it has more of the stamp of 
arbitrariness, less of the stamp of reason. 

H. I should like to be perfectly convinced of this. 

A. If you conceive a triangle only as an idea, do you then 
imagine a determined proportion betweeu the sides, or 
angles } 

II. Certainly not. 

A. If you then were to draw this triangle, there would be 
no reason to draw the one side or the one angle greater than 
the other. 

II. That is true. 

A. And if '•you made any change in it, this would be the 
cfiect of your determination. 

H. Certainly. 

A. Consequently the equilateral triangle represents the 
conception most entirely free from the additions of will. 

H. So it appears. 

A. Besides, the equilateral triangle, placed in its detex*- 
mined character in opposition to th(^ inequilateral triangle, 
contains a far more perfect resolution of variety and dissi- 
milarity to oneness; for it has different sides, indeed, but 
they are equal ; its sides have certainly diltereiit directions, 
but they arc equal in proportion to each other : every line 
that passes through its centre docs not, indeed, divide it in 
two equal parts ; but yet this is the case with all lines which 
bisect an angle. In this way you see in the equilateral 
triangle a multitude of thoughts dissolved into one unity, 
wdiose inward nature is an idea. 

II. I perceive it. I also am able to conceive from this, 
why the square makes a better impression on the eye than 
the equilateral triangle ; but now w^hat is the reason that the 
equilateral hexagon appears to us to be far more beautiful 
than the other polygons ? 

A. The preference for the hexagon cannot, perhaps, he so 
generally admitted ; but so much, however, is certain that it 
contains great symmetry ; for all the lines whicli are drawn 
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from the centre to the corners are not merely, as in other 
polygons, equal to each other; but they arc also equally great 
with the sides, so that the principal r<adii divide it in perfect 
equilateral triangles. This proportion is felt by the eye, 
even if the radii be not described. As it is now surely clear, 
from what has been previously stated, that all symmetry is 
the result of a deeper unity, so I need scarcely adduce more 
to explain the superior beauty of the hexagon. 

11. I perceive it. , 

A. And now do not seven-sided, eleven-sided, and thir- 
tcen-sided polygons make a far less agreeable impression on 
the eye ? 

11. Who will deny it ? 

A. Nor arc their opposite sides parallel, any more than 
that they can be symmetrical. The nonagon, on the con- 
trary, can be divided into three symmetrical parts, whicJi 
again consist of three equally great triangles ; therefore this 
figure also pleases the eye better than most of the other 
inequilateral figures. 

H. You seem to me perfectly right. I now believe with 
you, that the beauty of forms only originates in the ideas 
which they express, and that this acts on the outward and 
inward sense without our knowledge. 

A. And this thought, that they arc ideas, infinite tlioughts, 
which reveal themselves to us in the beautiful, I bog you will 
firmly retain in the following researches ; for this appears to 
me to give a high conception of beauty, higher than I can 
express;. I therefore fear much, that from too great an 
endeavour after clearness, we have not expressed ourselves in 
a manner worthy of the matter. 

J. Do not regret that you have spoken clearly. Besides, 
you have led us far enough away from the subject. 

A. Then we will return to it with the advantages wo have 
acquired. 

J. I fear that they will not be very great. It has aston- 
ished me much, that you have employed so long a time in 
seeking the nature of the beautiful in objects which do not 
belong to it. At least, I have never heard mathematical 
figures classed among them. 

A. Tell mo, do you call the fundamental rules of logic 
rules for the understanding ? 
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J. Undoniiibly so. 

A. And he a man of understanding who docs not sin 
against them 

J. No, not exactly that. 

A. Then he wlioni you would call a man of understanding, 
must coiiseciuontly possess a more than common understanding? 

J. We arc taught that, even by our mode of expression. 

A. And thus, we only call that beautiful, which possesses 
uncommon beauty. What the rules of understanding are 
compared with knowledge, such arc those? fundamental forms, 
in comparison with organic beauty. There is an immense 
chasm between them. 

J. So immense that I am afraid of taking the leap. 

A. You need only observe soiiii? of tlie fine arts, for in- 
stance, the productions of architecture, to tind again tho^e 
geometrical primitive forms. Yes, even through tlie whole 
of inorganic nature, you find the geometrical forms infinitely 
repeated. Is not every crystal a geometrical body, (•om])os('d 
of innumerable crystalline parts. The pleasure with which 
wc regard those objects bears sufficient testimony to their 
beauty. As soon as you step out of inorganic nature, tlie 
straight-lined and jilane boundarii's cease, and curv(‘s of the 
most ingenious bondings appear, in greater and still greater 
mumbers, tlie higlier you ascend in tlic rank of organization. 
Inorganic beings constitute the elementary, and organic tbo 
higher geometry of nature. 

J. But yet, all those crystals and other natural forms have 
often arisen by accidentally concurrent circumstances. 

A. Accidental at first sight, but necessary in themselves. 
But if they were only accidental, yet in consequence of their 
regularity they bear the stamp of reason. 

J. I should be rather inclined to believe the last. 

A. This must however suffice. It would lead us too far 
from our suliject if I here attempted to prove nion? to you ; 
yet I cannot do otherwise than refer you to that which a slight 
observation of nature soon teaches us, that all effects obey 
natural laws; that these laws stand in the same necessaiy 
coniK'ction as one axiom in reason to the other. That this 
combination is precisely a combination of reason, we learn 
from this, that by reason we are enabled to deduce the one 
law of nature from the other, and by the kno’vii laws to 
discover new and unknown ones. Innumerable as are the 
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effects determined by natural laws in every object in nature 
liowever insignificant it may be, I deeply feel an infinite, un- 
fathomable reason within them, of which I can only compre- 
hend by fragments an incalculably small part. In short, nature 
is to me the revelation of an endless living and acting reason. 

II. I think that you have neglected an argument of great 
weight against Julius, viz., that our sense of beauty is 
offended by diagrams which deviate sensibly from regularity. 
A line that is neither straight, nor has any regular curvature, 
a figure resembling an equilateral polygon, or a circle, or an 
ellipse, yet without answering the idea in jdl its parts, is 
declared ugly. But it is evident that we cannot declare a 
deviation from a form to be ugly, w'ithout attributing some 
beauty to tliat form. 

A. I entirely coincide with this reasoning, but I thought 
that I liad already said sufficient upon this subject in the 
beginning of our conversation. 

II. True! nevertheless as Julius seems to have over- 
looked it, I tliought it was better to bring it forward, I am 
however, much satisfied with the turn your discussion has 
taken, for it has given you an opportunity to throw some 
light upon our feelings of the beauty of nature, and to show 
that they arc founded on the very nature of reason. But I 
have therefore become still more desirous to hear your 
opinion about music. 

A. Did we not before say that no beautiful sound could be 
produced except by symmetrical vibrations of the sonorous 
body. You remember what we said about acoustic figures. 

II. Not alone that, but our conversation has sharpened my 
half-slumbering memory, to recall clearly the well-formed 
figures in which the sand must ai range itself each time avc 
cause the plate to produce a clear tone. 

A. But if I now showed you these figures, produced by 
’.the finest dust, and you there saw how each figure was 
again formed by a union of innumerable smaller parts, you 
would comprehend still more perfectly the infinite quantity 
which exists in a single tone. 

II. I should much like to sec them. 

F. Alfred has shown them to me. You should sec how 
the dust is raised into a countless number of little hillocks, 
by a stroke of the violin-bow. Those elevations w’hich are 
nearest to the lines of repose, are so small that they can 
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scarcely be seen ; the farther we diverge from these, the 
greater we find them to be, the greatest are placed at equal 
distances from the lines of repose. They are thus symmetri- 
cally distributed in the symmetrical divisions of all the 
figures. By a single fresh stroke of the bow, all is again set 
in motion ; the liillocks arc suddenly changed into waves, 
and every wave seems to boil, tlic innumerable smaller ones 
rolling about within them ; but they all hasten in a sym- 
metrical dance, on a prescribed path, towards the great 
resting-space. Yes, a motion, a life, a creation is there exhi- 
bited, that must have been seen to be conceived. 

H. Excellent. 

A. Now Julius, docs it not likewise appear to you that 
reason lies hidden in tones ? 

J. I cannot deny that all this symmetry has something 
admirable in it. 

A. But I observe, that you have hitherto permitted me to 
neglect one question entirely. 

J. And what is that? 

A. That a vibrating string also yields tones, and yet there 
are none of the acoustic figures in it. 

J. Good: we will not exempt you from that. Tell us there- 
fore, how will you combine this with your mode ^of represen- 
tation ? 

A. The different parts of the string make unequal clfortsi 
to vibrate. Now, these efforts arc also distributed symmetri- 
cally on the string. It is easy to perceive that every part 
must have an arch of vibration which agrees with its distance 
from the nearest fixed point of the string. A vibrating 
string, particularly if it be not too thin, will in a suitable 
light show the rcgidarity of its bending. 

J. Granted ! 

H. But as yet we have only examined the single tones, and 
not their connections. 

A. We will take them also into consideration. But I will 
carry on the conversation about them with Julius, because 
he is the one whd doubts the most. 

J. I willingly consent to it. 

A. You certainly admit, in accordance with all scientific 
men, that tones are produced by a vibrating motion, and that 
they are so much the higher, the more rapidly the vibrations 
succeed one another ? 
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J. I do not doubt that. 

A. That the octave of a key-note has twice as many vibra- 
tions in a second as the key-note, that the fifth completes 
three vibrations while the key-note produces two, and so on, 
is all that natural philosophers have determined about the 
number of the vibrations in the different tones. 

J. I certainly dare not enter into a dispute with all natural 
philosophers by denying it. 

A. Furthermore, we may surely venture to admit in con- 
sequence of a general agreement, that those tones, the number 
of whose reciprocal vibrations stand in proportions Avhich 
can be expressed by small numbers, are easily intelligible to 
and recognizable by the car, which thence feels itself satisfied 
by them. 

J. All this I shall leave uncontradicted. I also well re- 
member having read that those tones which are expressed by 
other higher numbers, for instance 7, are dissonants. 

A. Consequently, sounds are to the ear what forms arc to 
the eye ; for the eye finds more pleasure, and, as it were, 
satisfaction, in the square than in the simple rectangle ; and 
again amongst the rectangh's, it rather dwells on that one 
whose unequal sides stand in a very simple proportion to each 
other; for instance, as 1 to 2, 2 to 3, or the like, than on such 
a proportion as 1 to 7, 1 to 11, or perhaps expressed by a still 
greater number. 

J. This agreement is not to be denied. 

A. If we now consider the combinations of three tones, we 
again find the same la^vs. The most beautiful of all harmo- 
nies, in itself, is the chord of the major third. This consists 
of the key-note, the major third, and the fifth, whose propor- 
tion to one another may be expressed by 4, 5, 6, which is the 
simplest and clearest progression that the other conditions of 
the musical scale will permit. In the chc«*d of the minor 
third, which consists of the key-note, the minor third, and 
the fifth, the proportion can only be expressed by 10, 12, 15, 
— a progression which is not so simple, and therefore less 
easy to comprehend than the former, and, as it is well known, 
expresses the less powerful and lively feelings. The same 
may be applied to all harmonics, namely, that they are the 
more pleasing to the oar in the degree that their proportion 
can be expressed by smaller numbers. 

J. All this I also admit as established. 
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A. Do you not think it probable that principles on this 
calculation might be applied to far more compound propor- 
tions ? 

J. There can ho little doubt of that. 

A. I really believe in this possibility, although no mathe- 
matics have yet succeeded, and certainly never will suceeed, 
in exhausting tlic theory of music. Nor is it to be doubted 
that we still want many data which would be required for a 
matlicmatical theory of music. Eut even were we able to 
calculate all the ])roportions in a symphony, we still do not 
see them during the enjoyment; for only imagine a sym- 
phony by Mozart 1 would the life-time of several mathema- 
ticians suffice to calculate all its beauties ? 

H. Do you then find no beauties in music unless they 
can be calculated } Is not the work of the composer essen- 
tially a poetical work; and you will not surely calculate 
this? 

A. I certainly shall not calculate it, nor do I believe that 
any one can do so ; but yet 1 think that it is founded on 
mathematics, although on deeper grounds than any wliich 
have yet come to our knowledge. But even as 1 assume that 
the eternal reason which surely also includes an infinity of 
mathematical knowledge, reveals itself in the luimau form, 
so do I also sec a revelation of it in the work of the com- 
poser. 

J. But then the artist becomes a machine ! 

A. By no means ; for when I said that I regarded nature 
as the revelation of an infinite living and acting reason, you 
cannot well doubt that I consider spiritual nature itself as a 
part of it; and that I view what, according to another mode 
of representation, wc correctly call natural gifts, as a spark of 
the Divinity. Or do you think it possible for the most lively 
power of imagination to devise anything greater concerning 
the genius of art, than what may be derived from our pre- 
vious conversation, namely, that the artist by a happy feeling 
at once discovers and creates that which numbers of other 
men have not been able to fathom with their powers of 
understanding during many years of study ? 

F. I confess that 1 reproached you unjustly. 

A. I may therefore venture to hope that you will also 
allow me to be in the right, when I say that we may account 
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for the source of our enjoyment of art, without at the same 
time depreciating that -which is divine in it. 

F. That I willingly allow. For what can be a higher and 
worthier pursuit than to produce works of art which harmo- 
nise with the most profound reason, without having calculated 
them ourselves; and those who are to receive the impressions 
not requiring such a calculation ? 

A. Consequently -we might easily refute Julius, who is of 
opinion that all the pleasure wc find in music depends on 
imagination ; for wc have now proved that this pleasure has 
a good and solid foundation. 

F. So it appears to me. What do you say, Julius ? 

J. I can make no objection to what you have said; but I 
confess that such far-fetched reasonings as you have adduced 
produce no strong conviction within me, because I always 
feel that some erroneous inference must be concealed beneath 
them. 

F. And whence should the reasons be drawn, unless from 
the nature of things which do not exactly lie open to every 
man’s eye ? 

J. I willingly confess that I do not think any other proof 
possible, but on that account also the matter will always 
continue to be very doubtful. 

A. Shall I tell you the cause of your continued doubt ? 

J. Can you do so ? 

A. Certainly, if you will promise not to be angry. 

J. I promise, 

A. As you yourself confess that you have no objection to 
make to my conclusions, so your duuht^ or rather your uncer- 
tainty — for we should not always honour this feeling by giving 
it that name — can only arise from this: that you have not 
apprehended the reasons in all their paiis with due clearness 
and power. Go and study the natural philosophy of tones, 
behold and investigate every important experiment, pursue 
the calculations of mathematicians, and prove them your- 
self. When you have thus acquired a clear and comprehen- 
sive knowledge of the subject, then return, and tell me if you 
are still in uncertainty, or if you have not either determined 
objections or a determined certainty about it. 

J. I hope that I shall then have a determined doubt, but I 
have not time to gain this knowledge by so long a path. 
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A. Then you will always remain in uncertainty. 

J. I must be contented to remain so. 

A. Then let it be. 

F. There is consequently but one still remaining with 
whom you have anything to decide, for Julius has now 
excluded himself from the dispute. Herman could easily l)c 
brought to agree with you, as he had already previously 
sought the agreement of reason in art, but he sought it in the 
wrong place. I, who held it to be unworthy to seek the 
source of the enjoyment of art, have become satisfied by your 
having shown me its source and nature in a manner worthy 
of the subject; now there is only Waldemar remaining, with 
whom by your own words you agree on some essential 
points. 

A. I undoubtedly agree with him in this, that the plea- 
sure we feel in music is produced by natural laws. 

F. That is quite certain. 

A. And is a result of our organization. 

F. But this organization has a higher principle. 

W. That Alfred must allow all organs to possess. 

A. Let us, in order to be brief, connect our research wnth 
one of the common results of human understanding, namely, 
that all organizations do not possess equal organic dignity. 

• W. Might not this be a prejudice } 

A. Consider the thing yourself. Who docs not look with 
less pleasure on a fungus than on a piece of grass, and with 
still less gratification on this than on a rose ? It is as if we 
despised the less perfectly organized creation in comparison 
with those possessing a higher organization. 

W. I will not deny that we have a sort of higher respect 
for a natural object, in proportion as its organization is more 
ingenious and, as we may say, more profound. This wc 
observe still more in the animal kingdom, w’herc an oyster, 
a mussel, and such things are regarded with a sort of con- 
tempt, while a bird wuth its more ingenious organization, and 
still more one of the higher animals, as you say, really 
inspires an unprejudiced person with a sort of respect for its 
organic dignity. I will therefore grant without any scruple 
that an organization holds a higher rank the deeper and 
stronger the stamp of reason is impressed upon it, 

A. And the stronger this is impressed, so much the more 
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docs it appear that occult reason is awakened to some degree 
of consciousness in the creature. 

W. Such seems to be the case. 

A. And now with rej^ard to mankind ; reason there breaks 
forth into consciousness of itself. Man himself produces 
reason, if I may venture to use this expression. 

W. We learn all this by experience. 

A. May we not then venture to admit that the same differ- 
ence which w’c have here found between organic beings, also 
exists between the organs of sense in every individual being: 

W. It is at least very probably the case. 

A. Jt is more than this. Do you not find that the con- 
struction of the organ of hearing is far more ingenious than 
that of taste, and that the visual organ is again far more 
delicate and intricate than this. 

W. Much might be said against this ; but it is indeed 
quite evident to an unbiassed spectator. 

A. Besides, you know that the power of perception by the 
eye extends much beyond that of the car, and this again 
much beyond the sense of smell ; finally, the perceptions of 
the tongue demand direct contact. 

W. All this is WTdl known, and is beyond doubt. 

A. Further, the inward perceptions which spring from the 
impressions on the organs of smell and taste arc not so cical- 
as those w-c receive from the impressions on the car and on 
the eye. And, above all, it is worthy of observation, that 
those lowTi* perceptions of sense cannot be so reproduced by 
the inw^ard sense as the higher perceptions. We may be 
pleased w-ith tones that W’c do not hear with the outw ard oar, 
as w^e perceive by the musician, who, merely by reading the 
notes, has a previous feeling of the pleasure wdncli the 
execution of the music will bestow'. Wc can enjoy pictures 
w hich arc not beheld by the external eye. Yes, what is more 
remarkable than this, the artist in his imagination can pro- 
duce new combinations of tones and coloiu* ; that is to say, 
new creations of pleasure for these higher organs of sense 
W'hich act with power on the imaginative faculty, and he 
thus again obtains subjects from this. 

W. All this I willingly admit; for it has never been my 
serious intention to deny that music and painting afford the 
noblest enjoyments to the senses. 
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A. But I Avould likewise have you consider that the subjects 
for these perceptions are of tw'O kinds ; nanudy, tliose which 
external nature involuntarily olfers us, and those whieli arc 
produced by the artist. The last obtain all their beiu" from 
our inner nature, whieli we perceive both in that on which wo 
are agreed, relative to the enjoyment of art, as well as from 
this, that it is by liis mental power that the artist ])roduees 
his work ; so that the percejition of tlic senses, through which 
it is communicated, is only, so to speak, the body of the 
mental creation. 

W. I yield my opinion, and demand no further jiroofs. 

A. 'ilion l(‘t us east a retrospective glance on the whole of 
our investigation. The pleasure that the Muses afford us is 
not merely imaginary, but a real enjoyment, which lias its 
firm foundation in our nature : not only in the construction of 
our outward senses, but in our inward being. It iirocures ns 
enjoyments not merely by the strength of its impressions, by 
satisfying our desires, but by the most ]>(‘rfcct lainnony with 
our rational being. Yet the holy enjoyment of art doi's not 
spring from conscious reflection, but from an unconscious and 
mystic sanctuary. In every single tone tluTC lies an inex- 
haustible source of activity in conformity with reason, and of 
harmonious life ; but every melting liarmony, c‘very resolved 
, dissonance, is again a higlicr eombiiiatioii, which in itself 
bears the same stamp of reason, and in which all its jiarts co- 
operate towards an inward unity. Does it not ap})ear to you 
that, in the original signilication of the word, wc may justly 
call tliat condition enthusiasm in which the artist produces a 
creation, replete with profound reason, which no finite under- 
standing is able to comjirehend. He pours it into your ear, 
and your enraptured soul feels itself exalted above earth, and 
a participator in unspeakable bliss. Let every one, then, 
who knows how to honour Natui’eand Keason, also reverence 
the Arts. 
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A DIALOGUE. 

Alfred. Waldemar. Herman. Felix. Sophia. 

Herman. Come, my friends, let us rest after our lon^ 
walk. We are here under shelter ; but as this light summer- 
hoiise is open towards the cast, it offers us an extensive 
prospect, and not less beautiful than any wc have lately seen. 

Felix. You are right. It crowuis the day's enjoyments. 
IIow gloriously the peaceful water lies beneath us, so smooth 
and blue, under the bright cloudless sky. The opposite 
coasts, with their green woods and meadows, and yellow corn- 
fields, so entirely surround it, that it has the charms of a 
lake, and it yet retains somewhat of the grandeur of the 
ocean. 

Alfred. It is a perfect evening prospect ; it could not be 
seen from this spot in a finer light at any other period of the 
day. Herman has indeed found one of the most charming 
country residences I have ever known. 

Wai.demar. And how many traces there are around us of 
his activity in arranging and embellishing it. You should have 
beheld this place when he first took possession of it. Those 
who sec it now can scarcely imagine how much has been 
cleared away, in order to obtain an open prospect, and how 
much has been planted to adorn the grounds immediately 
surrounding it. Wc may indeed say tliat Herman, and Sophia, 
(who has been an active participator in these improvements,) 
have deserved their happy dwelling. Even the growth and 
flourishing condition of the plantations, which wc might 
apparently ascribe to good fortune, is in many respects owing 
to their judicious care. Although they have spent twenty 
years in this work, the time seems short when compared with 
what has been accomplished. 



THE PHYSICAL EFFECTS OF TONES. 


353 


A. You remind mo how neglectful I have been. During 
all these years I have never once visited my dear friend. 
Yet I am not entirely to blame. 

II. I am aware of that.* We have all of us reason to be 
surprised wlien Ave look back on the daily intercourse wo 
enjoyed during the latter years of our youth, and the long- 
separation that followed. Do you know tliat it is exactly 
fivo-and-twenty years to-day since Ave four friends Imx' mot 
under the same roof? 

W. A quarter of a century! It is indeed a long time. 
But so much the greater is the pleasure that avc meet eacli 
other again in health and happiness. I still remember, as if 
it Avere but yesterday, the CAxning that first converted tlie 
acquaintance betAveen Alfred and the rest of us into a friend- 
ship from Avhich Ave all derhxd so much pleasure during the 
few years avc were pennitted to be together. 

H. I am not hir behind you in that. I Avell remember the 
evening when we had that long conversation on the j)leasiirc 
AA’c derive from tones, or, as 1 would rather call it, our con- 
versation on the Beautiful, for it Avas by no means confined to 
what pleases the car alone. 

F. It might be worth our while to reconsider the subject, 
and try hoAV far our vicAA’s have been matured since that 
tijne. 

li. I both accede to your proposal and am ready to 
support "^t. 

W. But your Avife Avas not present on that occasion. It 
will not interest her to take part in the continuation of a 
conversation Avith Avhich she is unacquainted. 

S. It is not altogether unknown to me, for although I was 
not present Avhen it took place, Herman lias told me its chief 
contents. It Avill be a pleasure to me to listen to a iicav 
coiiAxrsation on the same subject; and Avith your permission 
I will ask questions about those things Avhich I do not 
understand. 

li. I know that you have already some questions to put 
concerning Avhut I told you of that very conversation. Let 
us hear them uoav. They will scl*vc as a beginning to our 
discourse. But I see by your looks that you Avould rather 
that I should put the first question in your name. Well 
then, Sophia said the other day, Avhen avc wore speaking of 
your expected visit, that she wished to ask you whether, 

2 a 
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according to your view of the matter, you could account for 
music creating a desire to dance, and governing as it were 
the movements of the dance. 

S. I certainly said I wished to ask about it ; but I almost 
fear now that it is an unsuitable question. Will science 
condescend to answer ? 

A. It would be a bad sign if science were above doing so, 
but the question is whether it is capable of answering it. 

11. And if it were incapable the theory would be over- 
thrown. 

A. I cannot agree with you there. Science may contain a 
correct general view, without our being sufficiently acquainted 
with all the facts to which it is to be applied ; for instance, 
in the present case, w’c do not perhaps know enough of those 
laws by which effects arc produced on our own bodies. 

li. l^r this reason, then, w^e must dispense with the 
answer ? 

A. Not entirely. Let us try how far we can go. It 
appears to me to be the surest way to begin with the actions 
of tones, or rather the vibrations of tones on inanimate 
things. It is well known that one musical string causes 
another, wdiich is tuned alike, to vibrate. 

S. ITow can that be ? 

A, The string which is first set in motion causes the 
surrounding air to vibrate, which vibrations are again com- 
municated to other 'bodies. 

S. Ilut it seems to me still that there remains something 
inexplicable. If a vibrating string were to set every other 
string which is near it in motion, I then could easily believe 
that the shock which the air received from the one string 
would be communicated to the other ; but as it is only the 
strings that are tuned alike that mutually tremble, it seems 
to me there must be a sympathetic feeling between them. 

A. You are perfectly right in supposing there exists a 
sympathy between strings which sound together; but this 
sympathy has, like every real sympathy, its natural cause, 
and in the present instance this is known. 

S. Can you make it comprehensible to me ? 

A. It will not be difficult if you do not find the considera- 
tions that lead to it too dry. 

S. If I do, then I do not deserve to have my desire of 
knowledge gratified. 
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A. Well then, we will first consider what happens to a 
string after it has been bent out of its usual position. Let 
the straight line AB represent such a string, 


c 





and let the dotted line ACB represent the same after it has 
been bent. It is evident that the string by being bent has 
become rather longer, and has thereby received a new 
tension. It will therefore return to its former position. 
But wlien it has arrived there, all its parts have received an 
impulse which sends it still further, and it takes up the 
position which is indicated by the dotted line AJ)B. But it 
has now received a new tension by moans of which it will 
again retreat, and so it must incessantly continue to do, if it did 
not gradually yield some of its motion to the air, and lose some 
of it by the resistance it offers to the force which bends it. 

S. This seems easy to understand. But does not a string 
vibrate more quickly the stronger it is bent ? 

A. Not if the curve is but slight, as is the case in music; 
for although it is true that the string is more extended the 
stronger it is bent, yet the space which every part has to 
traverse is also much greater. As long as the curves are 
small, one of these causes endeavours to shorten the time of 
vibration as much as the other to lengthen it. 

S. Now I see tlic reason wdiy a string yields the same 
tones wdiethcr it is struck with greater or less force. 

A. In order that ’sve may rightly view the cftects exercised 
by a string that is struck, upon a string that is tuned alike, and 
at rest, it w ill be best to choose a particular case u])ou w'hich 
wc may fix our thoughts. Let us then imagine that the string 
which is struck retreats from us during the first vibration, 
and that the string at rest lies beyond it ; in that case the 
air set in motion by the string that w^as struck wdll give a 
shock to the string at rest, by which it will be slightly 
cujwcd, and cause a vibration through a veiy small space, but 
in exactly the same length of time as the string w hich has 
been struck requires for its greater vibration. You can now 
easily pursue he matter still farther. 
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Directly after the first string has made its greatest deviation 
in the direction away from us, the other does the same ; and 
directly after the first has returned towards us, the other Avill 
also make a corresponding vibration, not only on account of 
the vibration of tlic air, but also in consequence of its own 
curvature. The first will now again retreat, tlie other will 
directly afterwards do the same, and this partly by its own 
vibrating power and partly by the influence exercised upon it. 
Ilcricc it follows that it now traverses a greater space of 
vibration than the first time, and again retreats with the same 
force. This is repeated successively, so that the string which 
was before at rest now makes such great vibrations that the 
car is sensible of the tremblings it communicates to the air. 

S. I understand. The accompanying sounding string re- 
ceives a fresh impulse exactly each time that it would 
naturally return in accordance with its own tension, conse- 
quently at the moment most favourable to increase its own 
movement. But if it had received a stronger or weaker 
tension than the other string, it would not have kept time 
with it, but have often run contrary to the shock, and thus 
have lost instead of gaming in oscillation. 

A. Perfectly right; and the same is applicable to other 
things that produce tones. If we hold a tuning-fork when it 
is struck, o])posite the mouth of a straight pipe, it will by its 
influence either produce the same tones as if the pipe were 
blown into, or none at all. In order to try this wo can 
60 contrive that the pipe will admit of being shortened or 
lengthened, and thus we can every time give it the length we 
desire. 

S. But cannot a string be made to sound by means of 
another, wliich is not tuned alike, if it only be in a certain 
degree in harmony with it. 

A. Certainly ; and this again applies to sonorous bodies in 
general, on this ground, that the same body can either 
oscillate as a whole or be caused to oscillate in such a 
manner, that it is thereby divided into two, three, or more 
oscillating parts. If, for instance, a sounding tuning-fork be 
held before a pipe, whose column of air, if we blew the lowest 
tone upon it, would oscillate just three times as slowly as the 
tuning-fork, this column of air would then divide itself into three 
equally great divisions, each of which would vibrate three 
times as quickly as the whole, and consequently just as quick 
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as the tuning-fork which has been employed. An effect some- 
what similar to this also takes place with strings. A string 
cannot only divide itself into certain equally great oscillating 
parts, but it can also at the same time vibrate as a whole. I 
hope that these indications will satisfy you, as a more cir- 
cumstantial explanation would lead us away from our subject. 

S. I think I can now perfectly comprehend the matter ; 
but permit me still to follow up my idea of the sympathy of 
strings. It is not sufficient for me, that strings and other 
bodies which have the power to produce tones, arc set into a 
sounding motion by tone-givers which are tuned alike, or 
at least in harmony. It appears to me also, that those bodies, 
which are set in tone-giving oscillations by other bodies, must 
again support them iu their oscillations, hut that, on the other 
hand, thos^ which are only set in irregular oscillations thereby,, 
must influence them in a disturbing manner. 

A. (kirtaiiily ; so far as a reactionary influence is pcrccp-> 
tible, but this effect is generally too feeble to be perceived. 

S. It is the same with these as with human sympathies : . 
souls which harmonize together, reciprocally support each 
others’ thoughts and feelings ; minds with opposite dispositions, 
influence each other in a hindering and disturbing manner. 

IL Hut is this similarity more tlnin merely accidental? 
What ail immense distance there lies between the living and 
varied nature of man and a sounding string ! 

A. What an immense distance between a stone fastened to 
a cord, which a boy swings round, and those celestial bodies 
that move in a revolving circulation to all eternity ! and yet 
science shows that there is a close alliance bet’ween these two 
movements. You know that ive are not now treating of 
mere suppositions, but of a certain knowledge. 

H. Far be it from me to deny this ; hut it can only serve 
as a comparison, which cautions us against too hasty a con- 
demnation. 

A. So far I must allow you to be perfectly right, nor did 
I aim at more ; hut the essential similarity is ajiparont, viz., 
that although the powers by which human beings iiifliionce 
each other, are extremely different from that of the strings, 
yet they must aid each other’s inward activity by agreement, 
and encroach in a disturbing manner by disagrcomtiit. 

11. Yet the activity of man is often strengthened by 
resistance ! 
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A. Undeniably ; but this would only serve as an objection 
if we asserted that the law of harmony was the only one 
for our inward activity. Every law may be concealed from 
immediate observation by the action not appearing by itself 
alone, but mingled with many others which obey different 
laws. In this I think consists the reason why the discovery 
of nature's most simple laws always has, and still continues 
to proceed so slowly. 

S. But arc all sympathies of the nature you have here 
pointed out ? 

A. As it is understood that we are here only speaking of 
the real sympathies, and not about the far more numerous 
ones which only exist in the imagination of men, I may 
venture to answer your question in the affirmative ; which I 
therefore understand as follows, — ^that in those cSlscs where 
well-considered experiences show that a connection subsists 
between effects which appear to us without any reciprocal 
combination, this must only be ascribed to our ignorance, and 
the connection must depend on hitherto undiscovered natural 
laws. I am well aware that I have spoken here of what is 
self-evident, but when we speak of things which arc gene- 
rally difficult of comprehension, this is not the worst that 
can happen. 

H. I fear that by penetrating deeply into the examination 
of sympathies, we shall deviate too widely from our subject. 

A. Certainly ; for w^c have still an extensive field before 
us ; but the little we have here said about it, cannot be with- 
out some sympathy with what we have midertaken to discuss. 

S. I am glad to find that we shall not pursue this matter 
further, for I now long to put another question : Are not the 
nerves caused to vibrate in the same manner as the strings ? 

A. If you mean by your question, that they have a dis- 
tant similarity with one another, I answer yes; otherwise, I 
must say no. The nerves are not extended strings, or tone- 
giving bodies. How those impressions are constituted, which 
they receive from the air that has been set in motion by the 
vibrations of tones, is unknown to us ; but so much we know, 
that the nerves of the ear do receive impressions from it. 
What Ave know most accurately concerning these vibrations, 
is that they produce a series of pressures, and cessation of 
pressures. That the cessation of pressure is accompanied by 
a self-activity, and that it consequently is something more 
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than a mere cessation, we have the strongest gi-ounds to 
admit ; for if the pressure produce ever so slight an effect 
on the nerves, a change immediately takes place in them, 
which cannot be an enduring state, but upon which an en- 
deavour must follow, on the part of the nerves, to return to 
their usual condition. 

S. But such a result proceeding from the disturbance and 
restoration of its natural condition would however be a sort 
of state of vibration. 

A. It was precisely on this account that I formerly said 
that, in a certain signification of the word, I must allow you 
both to be in the right. I inay now add, that the com- 
pression which is produced by every pressure is accompanied 
by a development of heat, and the return to its former con- 
dition is ajcjcompanied by an equal degree of cold. It is true 
this is only proved by experiments on inanimate bodies ; but 
the nature of the case scarcely admits of any doubt that the 
same, or at least an endeavom’ after the same, controlled by 
other effects, must also take place in the living body ; for it is 
certain indeed that a peculiar co-operation of laws predomi- 
nates here : yet these laws cannot destroy the universal laws 
of Nature, although they may more or less escape from our 
observation. 

S. Our cars, however, arc not sensible of such alterations 
of heat and cold, while we receive the impression of tones. 

A. Just as little as we are sensible of each separate 
pressure which the trembling string communicates to the air, 
and this again to our ears. These changes succeed each 
other so rapidly, that >vc arc not sensible of each separate 
pressure, but only of a ^vholcness of impression, if I may 
say so. 

S. What a variety of secret impressions remain unknown 
to us, although they take place in our own bodies. 

A. And yet I must name several more to you. The nerves 
have an extraordinary faculty of receiving electrical effects, 
and they permit these effects to pass througli them with an 
almost inconceivable rapidity. Now as alternations of cold 
and heat are also accompanied by opposite electrical alterna- 
tions, in which, although on an indescribably small scale, the 
same occurs which is so perceptible in the electric shock, 
we thus have a range of oscillations here exhibited, if possible, 
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still more mysterious than the previous ones. And I must 
again add, that every electric change is accompanied by a 
magnetic one ; consequently this kind of change cannot be 
considered as excluded from the perception of hearing. I 
must now call your attention to something in connection with 
this, that appears to me worthy of notice. Light is produced 
by oscillations just as much as sound, only that the former is 
produced in icther, the latter in air. The effect which pene- 
trates us while we arc sensible of sound, is very closely related 
to light ; it can be regarded, if I may so express myself, as 
another step of development in the natural effects by which 
light is produced. Much concerning these things lies within 
the hinits of our knowledge ; and of how many are we not 
ignorant ? 

S. You increase my astonishment at the variety, one might 
say the infinity, that lies in what we consider only as one per- 
ception. But with this you also increase my desire to learn 
still more. 

A. As it can now no longer cause any misunderstanding, 
we will call the changes produced in us by tones, vibrations of 
the nerves. These certainly have their origin in the nerves 
of hearing, but thence distribute themselves to the brain, 
and from the brain to all the nerves that are subject to its 
rule. 

S. I suppose it must be so. But will not the irregular 
effects produce vibrations of the nerves 

A. Undoubtedly ; and it belongs besides to the nature of 
the activity of life that the body is incessantly thrown into a 
trembling motion by the most various vibrations and cir- 
culations. I name both together, for a cireulation may bo 
regarded as a vibration, >vhich returns on a different path 
from Avliat it set out ; and the vibration may be regarded in- 
versely as a gyration in a circle, which has been so elongated 
that its shorter diameter becomes inappreciable. 

S. But why do such vibrations so necessarily belong to 
life? 

A. You must first agree Tvith me, that a complete state of 
repose is death. 

S. Certainly ! Without action there can be no life. 

A. And if the action of a body is not content to constitute 
a portion of the universal life of natui*e, it must contain a 



THE rilYSICAL EFFECTS OF TONES. 


361 


whole variety of movements, which could only be fulfilled 
within the body. 

S. Ah, now I understand; those movements must con- 
stantly pass to and fro, if they are to remain within the 
body. 

A. Just so. The circulation of the blood, the beatings of 
the pulse, and respiration, are well known examples of this. 
Again, in connection with respiration and the circulation of 
the blood, there exists a series of changes in the component 
parts of this liquid, whereby in its course it partly receives, 
and partly deposits certain portions, and undoubtedly with 
changing force, indeed also with a changing quality in the 
effect, since it is produced by changing pressure. In this 
manner the wdxole body is preserved by a series of forward 
and backward operations. The nerves and muscles partici- 
pate in this preservation, consequently also in these oscilla- 
tions. 

8. But all these oscillations arc very slow in comparison 
with the vibrations of tones. 

A. Certainly! But w'c cannot doubt that vibrations also 
take place in the nerves, very dilferent from those w^hicli 
arc the natural result of what has bet'n here stated. In 
observing the inward structure of the nerves, we easily 
discover a dissimilitude wdthin them, in consequence of which 
cveiy operation that jxasses througli them must alternately 
find in certain parts a greater, and in otlicrs a smaller, resist- 
ance; consequently, every continuation of efiects received 
must happen by a series of alternations. 

W. Kxcusc me. You here seem to prove too much; for, 
as we everywhere meet wdth internal inequalities in bodies, 
which may be also seen under the microscope, w e should 
in the same manner be obliged to admit similar internal 
alternations in innumerable operations, indeed almost every- 
where in nature. 

A. I by no means deny this; but we have been led to it 
by the peculijir nature of the thing. In the present day, wc 
are unanimous in the admission of internal vibrations in 
light and heat, which indeed act incessantly in all bodies, nor 
can w’c deny their existence in the method by which electricity 
is propagated, whence it again follows, that they cannot be 
absent in magnetism, nay, not even in chemical efiects. To 
go further into this matter w'ould indeed lead us too far from 
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our aim ; but here I think it is sufficient, if wc are convinced 
that the admission of an unspeakable variety of internal 
vibrations does not in any way stand at variance with those 
views which the discoveries of our age have led us to acknow- 
ledge. But I almost fear that I have made this matter too 
diffuse, and therefore wearisome to our friend Sophia. 

S. You mean to say, that you fear I have not understood 
you. To this I must answer, that although several of the 
examples you mentioned contained something of >vhich I 
was ignorant, yet I think I have comprehended enough of 
the whole connectedly, to enable me perfectly to follow up 
the subject. But in order to show you that I will not allow 
niys(df to be frightened by it, I will beg you to explain the 
difficulty which I first encountered in this matter. It 
appears to me, that such an immense number of vibrations 
must completely disturb, and even destroy one another. 

A. I will explain the matter by some examples. If you 
throw several stones simultaneously into still water, you will 
see the circles which arc thus produced, cross and recross 
one another in the most different Avays, even momentarily in 
some places mingle together, but directly afterwards separate 
again into their previous form. At the various points wJiere 
for several moments, the hills and valleys of waves meet 
together, neither elevation nor depression is seen: wc might 
imagine, that the motion of the waves is here entirely 
effaced ; but as soon as the movements necessary for their 
course through each other have elapsed, the mountains and 
valleys of waves again appear, each in its own position. All 
this shows us, that the pressure which produces the motion 
of the waves, may cross each otlier in the most different 
directions, without any sort of confusion being thereby pro- 
duced. The distribution of sound itself, offers the most 
remarkable examples of the same crossing of the waves. 
What arc elevations and depressions in the motion of the 
waves on the water, arc condensation and rarefaction in the 
oscillations of the air. Now when you hear a number of 
simultaneous voices or sounds through a narrow opening in 
a wall or door, the oscillations of air necessary for the exten- 
sion of light, must first have crossed one another in various 
ways in the narrow opening. 

S. I perceive that the meeting of numerous oscillations, 
which you assumed in the nervous system, is not an excep- 
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tion from the usual mode of operation in natui’c, but belongs 
to her universal laws. I am therefore now much more 
anxious to hear how you can explain^ that some of tho 
vibrations which affect our nerves produce pleasant sensa- 
tions, others, on the contrary, unpleasant ones. 

A. rermit me to begin with a figurative representation. 
Lot us imagine a quiet lake, wliose smooth surface is ruffled 
by no wind, and where everything is still. If we now 
bestow upon it, for one moment, life, feeling, and thought, 
with the previous conviction that this repose docs not succeed 
any violent commotion, would it not in this situation far less 
perceive and enjoy life, than if tlu're had been some previous 
motion in it? Would it not, on the other hand, feel its life 
more complete and more powerful, if it wore set in motion by 
gentle breezes, which disturbed the equilibrium of its parts 
so slightly that, after a short interval, it could itself resume 
this ccpiilibriura, as often as it was disturbed ? Hut would it 
not, on the contrary, feel itself overwhelmed and disturbed, if 
struggling winds incessantly altered tho position of its ])arts, 
without allowing it time to pursue its internal efforts to obtain 
an equilibrium. 

S. I understand you. We lent somewhat of our own 
.being to an object totally different from us, in order to see tho 
reflection of it within. The lake represents our inner nature, 
which feels its own condition, and prefers a determined, re- 
gulated scries of movements, or a perfect stillness, to an 
irregular variety of motion. The waves of tone produce the 
proper regulated agitation in the too quiet lake. 

A. Wc naturally do not understand this figurative way of 
speaking so literally as to suppose a perfect inactivity and 
stagnation in our own inward life. 

S. That is self-evident ; but should the inward activity be 
too feeble, and, if I may so express myself, sliould it be 
beneath the right and natural proportion in life, it may 
easily appear to us to be a stagnation. I now perceive that 
tones may draw us out of this state ; but, on the other hand, 
it appears to me that if the inward movements arc already 
too great, that tones must increase the disturbance. 

A. We certainly cannot expect any diminution in the 
inward movements to be tho first and most immediate effect 
of tones; but if we are full of that disquiet and confusion 
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within that results from a variety of irregular movements, 
should not music exercise a regulating effect ? 

8. So it appears to me. 

A. But what music do you think has the greatest power to 
restore quiet and order to the troubled inner nature ? 

S. Choral music, no doubt. But I confess that I cannot 
sec'why ; indeed, I now feel that I do not clearly understand 
the difference between this and other kinds of music. 

A. Perhaps the difference will appear most distinctly if we 
first take into consideration the particular kind of music 
which of all others is the most dissimilar. 

8. Which is that? 

A. Do you know any music that consists of time alone ? 

8. I do not know exactly how to answer you. 

A. When a drum is beaten is not the same tone produced 
at every stroke ? 

S. Certainly. 

A. The music which is hereby produced cannot, then, 
derive its effect from a succession of tones, but merely by the 
manner in which w'c allow quicker and slower beats to suc- 
ceed each other. Now, since we call the order in which wc 
allow sounds of unequal duration and strength to succeed one 
another rhythm or time, we must consequently give the name 
of time-music to that kind of music which is produced on a 
drum. 

8. I now perceive wherein choral music differs from it. 
Time in that docs not play an important part ; I mean to say 
that its character docs not depend upon it ; so that the 
beauty and effect of this kind of music proceeds from the 
manner in which the higher and deeper tones are united. 
Hence it is essentially tone-music. Time-music and tone- 
music are, therefore, the two kinds of music which arc most 
distant from each other, and between them lie all those in 
which both arc united, 

A. Let us now first consider the effects of time-music. 
It calls forth regular movements. How much it facilitates 
the regular march of soldiers ; no other music is necessary 
for dancing than time-music, although a mixed music, in 
which the necessary time for the dance is observed, is more 
agreeable. On the other hand wc shall not find ourselves 
easily tempted to dance to the sound of choral music. 
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S. All this is true, but I do not sec the reason of tliis 
difference. 

A. The vibrations of tones, as you arc aware, occur so 
rapidly, so many succeed one another every second, that none 
of our voluntary movements at all approach them. AVhoreas 
time-movements occur with far less rapidity, so that our 
voluntary movements can generally follow them. If we now 
consider that it is the activity of the nerves which sets the 
muscles in motion, we easily perceive that that scries of strong 
alternations which the succession of time in the tones pro- 
duces on the nerves may influence our walking and other 
voluntary movements. 

S. Nothing seems more probable ; but I should like to have 
this explained by examples, in which the mode of action might 
be rendered visible. 

A. We will begin with the manner in which man walks. 
Nature herself has regulated it sufliciently for common use; 
one step is similar to anotlier, and each is of equal duration, 
so long as we do not determine or allow ourselves to be deter- 
mined on a change. An equal degree of progress, with 
unvaried thought, and unchanged exterior influences, would 
be the strictest regularity avc could conceive. But this 
uniformity is too much for us, and is fatiguing, especially if 
' our attention is only turned to the process of walking ; so that 
thought is fixed on the process of walking as the nearc'st 
object in view. If we now hear a regulated scries of souivds 
where those of equal duration return after deterininc'd but 
short intervals, the nerves arc placed in accordant vibrations, 
which appear to pass thence to the muscles of motion. The 
pace becomes more animated. I must repeat that I here only 
speak of those cases where the process of walking is the chief 
object of attention. This is particularly the case where 
many persons walk together. Wc may also luld that the 
long-continued repetition of various irregular sounds, which 
in this case produced, must cause the most unpleasant 
confusion. When, on the other hand, the process of walking is 
not the chief object, and still less in accordance with the walk 
of others, we resign ourselves to the greatest variety of im- 
pressions, which, in their rapidity, produce all sorts of changes. 
We have no strong motive to regulate theun moT’o exactly ; 
but if in the meanwhile wc hear a series of sounds preserving 
a time suitable to our pace in walking, with or without alter- 



366 


THE PHYSICAL EFFECTS OF TONES. 


nations in the tones, it generally influences our pace. Such 
is my view of the matter ; but I have explained it with some 
timidity, because I feel that I have done nothing but express 
what lies within our daily experience. 

S. Do not let that vex you. We so often allow experiences 
to pass by us without our retaining them, that we must have 
a feeling of satisfaction when we place them before us in their 
connexion. If 1 now understand you rightly, time-music 
regulates voluntary movements, and tone-music regulates the 
movements of the soul. 

A. You have certainly here described that which especially 
forms their chief qualities ; but the former is not confined to 
the regulation of voluntary movements, nor is the latter quite 
excluded from having a regulating influence on them. 

S. I feel tliat I overlooked much. How often have I not 
myself experienced the influence of time-music on the mind ; 
sometimes to soothe it, and sometimes to enliven it! And 
how often do wc not facilitate an enumeration or calculation 
of names by executing it in time! 

A. And versification itself dei)ends on time ; for although 
our language does not permit of that kind of verse which 
depends on the length of syllables, yet we receive a series of 
impressions corresponding to time by the well-arranged suc- 
cession of syllables more or less accentuated. 

S. But you said that tone-music is not entirely incapable 
of influencing motion. On what do you found this I 

A. Although the velocity in the vibration of a single tone 
is much too rapid for our voluntary movements to be able to 
follow it, yet the succession of tones in a melody contains a 
regulated rising and falling — a motion similar to the weaves — 
which first acts on our minds, but thence can again exercise 
an influence on our voluntary movements, which is directed 
in so many ways, according to the disposition of our minds. 
Therefore I cannot doubt that if some one, during one of these 
solitary wanderings, where a man is quite lost in himself, and 
forgets all external things, either sung or repeated to himself, 
in his quiet thought, the tunc of “ A wake, my soul, and tviih 
the sun," he would move unconsciously very differently than- 
if the tune w^hich he repeated to himself had been “ The Lord 
my pasture shall prepared If we hear the sound of choral 
music when wc follow a funeral procession, or perform any 
Other solemn act, it appears evident to me that the music 
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has an influence over our pace in walking. At all events it 
is certain that simple tone-music has neither an equally great 
nor a similar influence on our voluntary movements as time- 
music. 

S. Although I may seem to interrupt the explanations you 
are giving me about so many objects that were not clear to 
me before, still there is one difficulty which continually dis- 
turbs me during our conversation : you have certainly shown 
that tones must act on the nervous system, but it does not 
therefore appear to me that they must also act upon the 
soul. 

A. If I thought that by this you required an explanation 
of the connexion that subsists between the S2)iritual and the 
material, I would not venture on an answer ; but I presume 
that you will be satisfied with what I can give, which is 
indeeH but little. We consider it, therefore, as understood, 
that whatever happens in the external world only reaches our 
spiritual self-conscious being by sensations which are awakened 
in the nerves. 

S. I have heard that explained by Waldemar, which has 
clearly proved to me that Muthout nerves there can be no 
sensations. 

A. But our thinking being reacts on the nerves. 

' S. I am aw’arc of that ; the movements which arc deter- 
mined by the soul arc fulfilled by the nerves in the body. 

A. Yet you certainly do not regard these movements as the 
only ones ? 

S. I do not know exactly how to answer. 

A. With all this, it must be well known to you that the 
body may cither be refreshed, or it suffers by what takes 
place in our thinking being; that a happy frame of mind may 
drive away the evils attending the body, or may increase its 
well-being ; and that sorrow may cause the o])pf)sito effect ; 
nay, that the passions especially exercise a powerful influence 
on our bodily health. Where the activity of the mind does 
not extend beyond the natural measure of strength, it appears 
to prolong life; on the contrary, that exertion of the mind 
called forth by exterior influences or immoderate desires, acts, 
as is well known, in a prejudicial manner on the body. 

S. You are right ; all these things arc W'cll known ; but I 
do not clearly see their application. 

A. The impression which is made on us by strong passions, 
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by great and long-continued mental exertions, and in a re- 
markable degree, by strong external influences, is produced 
with less power by the weaker active forces, although the}^ 
are not on that account imperceptible to the observer. Every 
action that is thus called forth in the nerves strives to prolong 
itself, and if continued in a one-sided manner, may lead to the 
utmost lassitude ; hut, mingled with a variety of others, it may 
produce upon us a more or less annoying disquiet, which is 
principally felt by a want of inward repose, a desire after 
what migl)t be called a s])iritual calm. 

S. That is true. Who has not frequently experienced 
this ! 

A. It is then evident that our spiritual being incessantly 
produces j)cculiar conditions in the nervous system ; and we 
have already seen, inversely, that the condition of the nervous 
system is/clt by our spiritual being. Now, if anything pro- 
duces a change in the nervous system which would be agree- 
able to the rational being M'ithin us, if it could be aware of its 
own present need, ought not that to aflbrd us the most delightful 
enjoyment. Imagine our spiritual being, after it is inwardly 
connected with our body, tossed hither and thither in the 
various relations of life, about to lose itself therein. And let 
us suppose an excellent piece of choral music, which concealed 
the most charming harmonies of thought, were to set the 
nerves in a series of regular vibrations, — would not tlien this 
soul-body, lately so disturbed and confused (by one of its 
names alone Ave dare not here designate the rcci])ient being,) 
be hereby led to a regulated, reasonable activity : Must not 
this feeling of inward harmony, so free from efl’ort, and Avhich 
relieves the previous anxiety and disturbance, seem a high 
and heavenly rest ? 

S. It appears that you will not grant this efiect to any 
music but the simple tone-music } 

A. I did not, howcAcr, mean this. I only took the 
least intricate example first. It is true that this less compli- 
cated music, in consequence of its nature, has a peculiar 
power to dissolve our inward disturbance ; but this quality is 
not excluded from the music which combines both kinds, nor 
is music confined alone to this aim. What an extensive 
sphere of action stands open to the more varied means of 
combined music ! Ear be it from me to make any attempt to 
determine the limits of cither of these species of activity. 
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The purpose of our conversation does not require it, and it 
is fortunate for me, since my limited knowledge would be 
quite inadequate to the task. 

S. Nor shovdd I, perhaps, be able to follow yon inncli 
further ; for, I am sony to say, I have never pursued music to 
any great depth, though I have always been fond of it. Some 
blame, perhaps, may be attached to the method of instruction 
pursued. For it appears to me that I should have leai'ned 
more, if I had not been taught what far surpassed my powers, 
and the time that I was able to bestow on it. 

A. I am much inclined to believe that this is often an 
obstacle to a desirable progress. Musicals so connected with 
our nature that all ought to be led to enjoy it, as much as the 
development and application of the other powers of the mind 
will permit it. Perhaps preparations ought to be made 
long before it iS usual to give instruction in music. We 
might exercise children early, and generally during playtime, 
by moving, counting, reciting, &c., in time. We might cer- 
tainly also teach most children how to produce time-music, 
and bring the subject nearer to tlieir understandings, by 
letting some of them dance, or perform other exercises 
accordingly, so that the performance might alternate among 
them. As many as possible might also be led to execute 
tone -music of a simple nature, and with instruments which 
are the most easily managed. I need hardly mention the 
desirableness of an inartificial instruction in singing, but 
which must not on that account bo opposed to the rules 
of art. I am willing to allow that another method of pro- 
ceeding may be far better adapted to form distinguished 
artists. But where there are traces of great talent we can 
always take the proper measures in sufficient time. I 
believe that, by a strange misunderstanding, the great claims 
which connoisseurs can now with justice make upon artists, 
are often principally regarded, at the commencement of 
instructive music, whilst nevertheless most people neither 
possess talents to become artists, nor can they make it the 
object of their lives. Instruction in music ought not to be 
pursued with most people beyond the cultivation of a feeling 
for tones and for taste, which can be acquired by a dedication 
of a moderate period of time ; and there are very few who can 
be made with real benefit to do more than execute a piece of 

2 B 
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music of a very simple kind. To lead them to pcidbrm what 
is beyond their natural talents, while they do not perhaps 
bring to perfection what is more suitable to their capacities, 
is a great waste of powers, yet this mistake is not only 
committed in the musical branch of education. But you still 
seem to have several questions to ask. 

S. I do not remember any at this moment. I thank you 
for having answered my question so explicitly. When I 
have had time to think over the matter, I shall, perhaps, try 
your patience again, for you seem to have led me into a 
totally different mode of representation than what I received 
from the first conversation. 

W. That is exactly what struck me with much surprise, 
but I was anxious not to interrupt the conversation. You 
have entirely altered the system, my dear friend. 

A. I do not, however, think so. 

W. Did you not assume that the Beautiful is Reason itself, 
as far as it is comprehended by the imagination ? 

A. 1 do not deny it. 

W. But you now represent the effect of the Beautiful in 
the art of music as a bodily influence. 

A. I can no more deny this than the other, and I do not 
know how an influence conveyed through the senses can be 
only spiritual. 

W. You were a spiritualist in youth, and you are now a 
materialist. This seems an important change. 

A. I was both a spiritualist and materialist then, as now. 

W. You must explain this. 

A. That is only a reasonable demand. But I foresee that 
it will lead us into an inquiry concerning the meaning of all 
our views of nature. I therefore propose that we do not con- 
tinue our discourse this evening ; it might be fatiguing to all, 
after such a long conversation, 

S. But I am convinced that you have still much to tell us 
about the Beautiful, which I should be sorry to lose. 

A. Do not be anxious with respect to that. If we are to 
continue our discussion on the Beautiful, we must consider 
how nature acts when she produces something which we call 
beautiful ; and for this purpose it will be necessary first to 
form a clear conception to ourselves of the spiritual in nature. 
It has already become evident that we ought properly to have 
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derived our examination of the influenec of tones on our 
movements, and in connection with this, on our frame of mind, 
from a deeper source. Yet I do not regret that it has so 
happened, as it will, perhaps, appear that in this manner we 
can best maintain a lively interest in the treatment of the 
whole matter, wdiicli might easily occupy most of the evenings 
we are able to pass together. 


2b2 



TWO CHAPTERS 


ON THE 

NATUKAL PHILOSOPHY OF THE BEAUTIFUL. 


I HAVE already presented the fundamental thoughts of the inquiries 
which are here communicated, in my dialogue on the origin of the plea- 
sure we derive from tones, and I have repeated them on several occasions 
since, with some fresh hints and explanations. By this it will be seen> 
that the subject has engaged my attention for many years past, but I do 
not the less feel that both the present fragment, as well as the continua- 
tion which I hope to give, refer to a subject which has been so little 
elaborated, that it must remain very imperfect ; and even if it should gain 
the approbation of those who are competent to judge, it must still be 
regarded as only a feeble commencement of an extensive series of 
researches, which cannot be completed by any one person. 


I. 

§ 1. When we make mathematical figures and formulas 
for the use of science, we produce something which hears an 
acknowledged stamp of beauty. The same, though in a much 
higher degree, occurs in our experiments for the discovery 
of the laws of nature. These facts, concerning two different 
branches of science, might appear at a hasty glance to have 
but a slight connection in common, but upon a closer investi- 
gation, wo perceive that they are on the contrary very inti- 
mately connected, and that the explanation of this matter must 
be reckoned among the tasks of natmal science. In an attempt 
to solve this problem, the importance of natural science for 
general education, which is becoming more and more acknow- 
ledged, will appear in a still stronger light; and though the 
first experiment may be far from satisfactory, it will, neverthe- 
less, have pointed out an important task to be performed for 
the sake of higher culture, which can no longer be delayed. 

§ 2. Our inquiiy does not commence with determining the 
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nature of beauty; but, pursuant to the proceedings of experi- 
mental skill, we must search and investigate the laws by which 
something is produced, which satisfies the sense of bciuity. It 
is evident that we must begin with those objects which can 
be most easily penetrated, namely, mathematical figures; 
but beauty in these is so simple, so little dcvelopc'd, so 
elementary, if we may venture to use this expression, that to 
many we might seem to be searching for beauty where it docs 
not exist. The method in which we proceed with our con- 
tinued inquiry must justify us from such a contradiction. 
We must limit ourselves here to answer provisionally, that, in 
daily speech, the most simple forms wdiich agree with good 
taste arc not called beautiful, unless they arc placed in direct 
opposition with something ugly; just as the most simple and 
generally received truths are not distinguished as being 
reasonable, if no contrast demands it. 

§ 3. Every one must feel, that lines and figures which 
express thought, the straight line, the circle, and figures 
formed of straight lines of equal size, arc pleasing to the eye ; 
but this is felt most strongly and decidedly when they arc 
compaix'd with careless scribbled strokes. 

§ 4. We need only observe with accuracy this mental 
‘experience, to be convinced that the greater satisfaction wo 
derive from the contemjfiation of figures which express 
thoughts, is not produced by thinking, but is connected with 
the direct apprehension of the thing. It is an inward sensa- 
tional apprehension, a mental perception. We arc not aston- 
ished to find this harmony between reason and sense, as they 
both spring from the same high origin. 

§ 5. Every apparent object, however simple, contains a 
variety (we may almost say, an infinity) of thoughts, which 
thought must elaborate by separation, union, and arrange- 
ment, before it can grasp it in its oneness. Perception, on 
the other hand, receives an impression from it as oneness, 
and therefore complete, strong, and clear; but not with the 
penetrating consciousness of the inward nature of the thing, 
.similar to what is produced by thought. 

§ 6. When we represent a mathematical line or figure, 
whether it is only for inward perception, or also for the outer 
sense, we let ourselves be determined by a thought, without 
at the moment turning our attention to its development; but 
that u hich is represented, nevertheless, contains the expression 
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of all the thoughts which have been elicited during the deve- 
lopment. While we represent the straight line, our thought 
is merely turned to the oneness of the direction. But if, on 
the contrary, we submit that which is represented to reflec- 
tion, it is manifest that there is a similarity of each part, even 
the smallest, with the whole; the capability of an infinite 
prolongation ; simple, unconnected motion ; the shortest dis- 
tance between two points; the fundamental measure for all 
extension. But it is sufficient to have pointed out the inward 
variety of the straight line. Since brevity, which must be 
our law here, will not allow us more than one circumstantial 
cxi)lanation of this kind, we W'ill select an object which offers 
a simple and abundant cause for the development of thought. 

§ 7. All know that the circle may be described as a line 
which is everywhere equally distant from a given point. It 
is also well known, what a variety of properties have been 
discovered in this figure by geometry. Among these is its 
infinite symmetry. To which ever part of the circumference 
we may turn our attention, a perfectly corresponding part 
may be presented exactly opposite ; every line which passes 
through the centre of the circle, divides it into two perfectly 
equal parts; two diameters divide it into two coiTosponding 
portions; nowhere can a line be drawn without the possibility 
of drawing another in exact correspondence in an opposite 
position. We further see, that the arch is the measure for 
the inclination of the radii ; that the circumference is infi- 
nitely divided, but at every point in a similar manner ; and 
that it incloses a greater surface than any other lino. This 
enumeration, incomplete as it is, will be suflicient to load our 
attention to the copious thoughts which arc expressed in the 
circle. 

§ 8. Geometry, as is known, proves that these properties 
arc not accidentally collected into the circle, but are the 
necessary result of its fundamental determination; that the 
distances of the circumference from the centre, must be 
everywhere equally great. This necessary connection will 
not however be deduced from the fundamental thought without 
the aid of j)erception, so that we cannot exactly say that the 
other thoughts lie in the fundamental thought, but rather 
that they belong to it. Were we to begin with any one of 
the properties of the circle, wc might from it, though fre- 
quently with the greatest difficulty, arrive at all the rest. It 
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is therefore hardly possible to find an expression which woul 
represent a thouj^lit of wliicli wc could say, that all those 
thoughts were contained in it ; but wc have a perfect knowledge 
that the circle, which is apprehended by intuitive perception, 
constitutes a oneness of thought. When the apprehension of 
reason appropriates this oneness of thought which is expressed 
ill the perception, wc have the idea of the thing. And in 
general terms wc may say, the idea of a thing is the oneness 
of thought expressed in it, when apprehended by reason, 
though as a pcrce])tion. We therefore cannot of course pos- 
sess the idea without preparatory thought, nor without tho 
comprehension of the thought in the perception. The impos- 
sibility of expressing the idea by a simple expression, does 
not prevent our having a clear aj)prehension ; but it rcciuires 
a higher mental exercise than the apprehension of usual 
scientific conceptions. 

§ 9. Now although wc cannot apprehend ideas, as ideas, 
without the exercise of reason, yet the presence of ideas is 
felt in perception, which is understood by the common origin 
of rational and perceptive nature. (§ 4.) This mode of 
understanding it, is however only a general apprehension of 
tho case. Wc must show how it is in what follows. 

, § 10. The beautiful, consequently, is the idea expressed in 

the thing, in jiroportiou as it is exhibited to the perception. 

§ 11. The idea is a oneness, containing a rich variety, 
whi(;h is not accidental, but has its being in the peculiar 
development of the idea. We express the same thing only 
in other words, when wc call this a self-development, and 
when we sec in it a self-legislation, in which, consequently, 
freedom and determination arc united, therefore character. 

§ 12. Symmetry alone, which represents no other thought 
but symmetry, is sufficient to satisfy the sense of beauty. 
The figure ^ by no means satisfies the eye, whereas the figure 
25 produces a pleasing impression. One part of the figure 
is not a mere repetition of the other, but its antityj)e, as it 
were ; the object, and its reflection. The one li^lf is llie same 
as the other, but in the fonn of opposites. We here see tho 
same opposition as between the thought of the thinking 
being, and thought vie>ved as something that is thought. 
Opposites, and union of opposites. 1'hus the fundamental 
form of thought meets our perception in symmetry.*^* 

* can produce many symmetrical figures of different kinds, by 
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§ 13. The 83 nnmetiy we here speak of is of the most simple 
kind. Besides this first order of symmetry, there arc many 
higher and more involved symmetries. Among these may 
be reckoned the position of the leaves of many plants. In 
the leaves which arc placed opposite to one another, we see 
symmetry of the first order ; those growing alternately, whose 
stalks preserve nearly the same perpendicular plane, belong 
already to a more composite order ; the alternations, however, 
frequently do not occur in the same plane, but the positions 
of the leaves must have accomplished a circular path before 
an opposition is completed. AVc know that the number of 
the leaves which belong to such circular paths, is in many 
cases very determined, and that it only depends on our want 
of perfect knowledge if we do not always detect it. 

§ 1 4. In every figure which otherwise expresses an entire 
thought, the symmetry is subordinate to the whole, or, more 
correctly speaking, is so interwoven with it, that it docs not 
indeed appear as if it were independent, but it does not on 
that account lose its great signification ; it reveals to us the 
inward harmony of the idea, which itself represents the 
harmony of reason. 

§ 15. It will now be easily understood, that a figure which 
certainly represents a thought, but with an arbitrary addi- 
tion, docs not satisfy our sense of beauty ; the inward har- 
mony is disturbed by it, as, for instance, in the comj)lctely 
inequilateral triangle; on the other hand, another thought 
■which still admits of symmetry, may be inoculated into the 
fundamental thought, which may be seen, among other in- 
stances, in the isosceles triangle. 

§ 16. After this glance into the idea of the beautiful, so 
far as it can be developed by the contemplation of the most 
simple forms, it wiW be necessary to return once more to the 
circle, and to represent its properties in expressions which 
most nearly point to the idea of the same; in this manner wc 
carry our example as near as it is in our power to that which 

doubling a piece of paper, and describing some arbitrary strokes along 
the folded line ; for instance, a name, which we prick on the paper with a 
needle, without unfolding it. If we afterwards unfold it, wc see, within, a 
symmetrical figure on both sides of the fold. The impression is somewhat 
disturbed by the circumstance that the little holes have elevated borders 
on one side ; but the inequality is easily removed by a very sharp knife. 
On that side where the folded lines are elevated, we see the same thing, but 
the strokes of the pen have here a disturbing influence. 
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cannot be expressed. If we fii*st proceed from the centre, 
we obtain the most perfect representation on a plane, of an 
expression of activity tending towards all sides, and checked 
in no direction. If we pursue a point which passes along 
the circumference, we see an infinite oneness hi an infinite 
change. If we view the relation between its inward and 
outward condition, we find that its contents are greater than, 
with unchanged extent of boundary, could j)ossibly exist in 
any other form. If we regard the development of the 
thought, vre have an inward symmetry with the most entire 
absence of all opposites. It appears in such oneness, so 
defined, with such completeness and inward harmony, that 
it represents to us a little definite world, an image of the 
world, so far as this can be given on a plane, and with such 
simple means ; we might say, that it is the most elementary 
image of the world. The ancients justly called it the most 
perfect of all figures (on a plane surface, of course). 

If we compare the circle, as it appi'ars amidst the union of 
the forces of the 'world, with the Iiiglior devel()j)ed forms of 
beauty, then it remains faint ; but if, as is recpiisite, we keep 
thought apart from all that variety, and permit the circle to 
dw’ell in the region of thought which we have separated for the 
benefit of our first contemplation, our views will find assent. 

§ 17. Nature frequently produces the same forms as those 
■which have been framed by our thoughts. In crystals, nature 
exhibits those forms which arc bounded by lines and planes ; 
the circle is displayed in waves; the parabola in the fountain; 
the hyperbola in Chladni’s acoustic figures, and so on. In 
this manner we again meet, in nature, with what was created 
by our own thought ; what ^vere thoughts within us, are, 
without us, laws of nature. We become most perfectly con- 
vinced of this, by a universal contemplation of the whole of 
natural science. It is there shown, that the laws of nature 
are the laws of reason, that indeed the whole of nature is the 
revelation of eternal living reason.* 

* I have endeavoured to represent this in my introduction to Natural 
Philosophy (Copenhagen, 1811), of which there is an improved translation 
in Schweigger’s Journal for 1822, vol. 36, p. 458. One of the chief 
points in proof of the above is, that we are able, by thought, to deduce from 
known laws of nature, others, which are actually again found by experience ; 
and that if this does not occur, we generally discover in what manner we 
have drawn a false conclusion. Hence we perceive, that the same laws of 
thought, by which we have made our conclusions, also prevail in nature. 
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§ 18. Nature, however, does not confine herself to the 
production of mere mathematical forms. She adds far more. 
How this happens, and how this acts, we will consider, in 
some of the instances which appear to us most easy of com- 
prehension. 

§ 19. If wc throw a stone into still water, and follow^ with 
our eye the circle of waves w^hich is produced, the impres- 
sion at once teaches us that w’c have not alone to do with 
mere circles, but that these are exhibited to us in a cou- 
centric ])rogrcss of elevations and depressions. We liave not 
passive but moving forms before us. A closer investigation 
shows us that the portions move in their own circular path, 
or in vibrations, so that what meets the eye is the result of 
innumerable inward movements. The same investigation 
also shows, that all these haj)pen according to universal law’s 
of nature. 

§ 20. Hut to this w’C must add the co-operation of the 
rest of natiHC with those effects w^hich arc merely the conse- 
quence of the expansion of movements. It is a light, as it 
were, beaming in from the rest of nature. The brightness in 
the expanse of w’ater, the variety of light and shadow in the 
portions of the waves, the play of colour produced by the 
motion, give a life and completeness to the w’holo, \vhich was 
wanting in mathematical figures. This variety, added to the 
original effect, must not be compared Avith that Avith Avhich 
an object is often arbitrarily adorned. It belongs to the con- 
nection of reason peculiar to nature, that there is a higher 
unity in all these eftects, Avhich nature thus combines. 

The question why all nature is not beautiful obtrudes itself 
here, but its answer must be postponed to the continuation 
of the researches. 

§ 21. A still greater A’ariety arises from the mutual cross- 
ings of the circles of the aa’uvcs ; Avhere elevated circles of 
waves cross each other, a greater elevation is produced ; and 
where depressed circles meet, a greater depression ensues; 
but Avhere depression encounters elevation, a balance is per- 
ceived. These may often please us by a great variety. Avheii, 
nevertheless, the aiTangcment is imperceptible. W. Weber 
has giA’cn an experiment in wdiicli a remarkable variety 
springs from one thought. An clli])tical boAN’l is filled Avitli 
quicksilver, and a succession of drops of quicksilver are 
allowed to fall into one of the foci, by wdiich a succession of 
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circular waves are formed. Where these hit the sides, they 
arc repelled in such a manner that each Avave-radius, after the 
repulsion, receives a direction towards the other focus. Thus 
by the repulsion a new centre is produced in the waves, so 
that now the surface is hik'd up Avith two perfectly similarly 
constituted systems of waA*es. lly the intersection of these 
AATivcs new cui-acs arc formed, replete with diliereiices, yet 
Avith tlie clear stamp of (mo law. In this A'aricty the un- 
avoidable alternation of lii»ht and shadow brings with it a 
ncAV A\ariety, no less accordant Avitli this laAV, and bearing 
the stamp of thought as strongly as the curves. A delinea- 
tion certainly gives an instructive idea of this variety, but 
yet the sight of the activity itr^elf is infinitely more beautiful; 
for the motion, and the consequent flashes of light, cannot 
be given by any delineation. 

§ 22. Acoustic figures exhibit another remarkable agi’cc- 
ment of natural effects, Avhieh, to the uninitiated, must appear 
inhnitely A^arious, Avliile in i-eality they still derive their origin 
from one fundamental thouglit in nature. 'J'he plate wliich 
is strcAAX'd with dust, exhibits to the eye divisions and figures 
determined by law, consecpiently, forms with the stamp of 
thought. But it is only Avlieii the vibrations produce figures 
wliich are pleasing to the eye, that the ear is also gratified by 
the impressions Avhich Ave receiA c from them througli the air. 
The one sense thus also confirms the testimony of the other, 
with reference to the im])ressi()n of beauty. 

§ 23. The most simple hiAvs hy which the relations of tones 
affect us agreeably or disagreeably, are so Avell known, that I 
need only refer to them at present. Every one knows tluit 
only those relations of tones are agreeable Avhich can bo 
expressed by very small numbers, or by such greater ones as 
arc composed from the smaller ones in a mode easy of com- 
prehension. The same relations of tones are also those Avhicli 
are most easil)' comprehended and recognized by our senses ; 
indeed, Avdicre it is a question of the meeling of very few 
tones, the ease of coinpreiicusion and the pleasure bc'stowed 
seem perfectly to coincide. It is no less Avell known that 
the order in Avhich tones of imeqiud duration follow one 
another — thiit is to say, rliytlim — obf'ys tlic most simple hiAvs 
of numbers. But in the combinations of tones wiiicli arc 
composed, Avhere dissonances arc employed, and Avhcix those 
are again resolved, avc may venture to make the remark, in 



380 THE NATTJKAL PHILOSOPHY OP THE BEAUTIFUL. 


general, that the commencement of the dissonances allows us 
to feel a want of totality which is supplied by the tones 
through which dissonances are resolved.^* 

§ 24. But when we have become convinced that certain 
thoughts and relations form the essence of the beauty of 
tones, it will then be justly demanded, that it should be ren- 
dered evident how it is that tones can produce such great 
effects on the senses. With regard to this, it must first be 
shown generally tliat certain harmonies may promote effects, 
and certain discords oppose them; it must afterwards be 
shown that this may be applied to the living being. 

§ 25. It is well known that strings which yield similar 
tones when thrown into vibration, exhibit the remarkable 
condition, that if one of thcni be struck, the other, as if of its 
own accord, sounds with it ; but that strings which produce 
different tones do not exhibit this condition, unless one, while 
it is subdivided into certain smaller sounding portions, should 
perhaps yield a harmony. We arc not surprised that the 
vibrations in one string should awaken similar ones in the 
other ; for the vibrating string causes the air, and all parts 
which arc in connection with it, to tremble, and this may 
again affect the reposing string ; but we arc surprised that 
this communication is not exhibited when the strings yield 
a tone which would produce discord. The effects must occur 
in the one case as much as in the other. And such is the 
case ; the effects do occur ; but in the first instance, we have 
a scries of effects in which the one part strengthens the 
other ; in the last, on the contrary, they mutually destroy 
each other. Let us imagine two extended strings, which arc 
similar in all respects ; Avhen they arc curved, they will vibrate 
witli equal velocity, even should they not be equally forcibly 
curved ; for the greater the curve, so much the greater, in- 
deed, is the moving force ; but at the same time so much the 
longer is the path which each vibrating portion has to pass 
through. If, therefore, one of two such strings is struck, at 

* As the fundamental principles of the relations between consonant 
and dissonant tones are treated in so many books of instructions, I have 
only alluded to them here. On the other hand, I would have willingly 
spoken of the comparison which niy ingenious friend, C. S. Weiss, has 
instituted between the proponionatc dimensions in crystals, and tlie 
relative conditions of harmonies (Proceedings of the Academy of Berlin 
for 1818 and 1819, pp. 227 — 241), if this could have been done at pre- 
sent, without entering too diffusely into crystallography. 
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each vibration it will give a blow in one direction to the air, 
and to the intermediate parts connecting the other strings, 
which shock will thus communicate itself to the other strings. 
By this means an extremely small vibration is produced in 
this string, but extictly of the same duration as that of the 
first; when thereupon the first makes a backward vibration, 
the other M ill also partly turn back, in consequence of its 
own tension, and the motion that it has thus received; partly 
it will receive a new im])ression, caused by the first, which 
M'ill favour its motion, and so on. In this manner, a scries 
of small vibrating bio ms arc produced in the other string, 
M'hich, taken separately, M'ould not be sufficient to produce a 
tone recognizable to the car, but ndiosc M'hole sum is strong 
enough for tlie purpose. If, on the other liand, this accord- 
ance in tlie vibrations be lost, then the atmospheric blow pro- 
ceeding from the first string will certainly call forth vibra- 
tions in the other ; but those will occur in such a manner that 
they often encounter bloM’s M'liich go exactly against their 
motion, and therefore will arrest the action which has com- 
menced, so that no important sum of effects is appsirent. 

All this is sufHciently >vell knowm, but M^as necessarily 
mentioned for the sake of the connection. 

' § 26. This condition in the strings is unscientifically desig- 
nated as sympathy ; and science may very well admit this 
name, though not if it is to designate an incomprehensible, 
obscure force in nature. We cannot object to this name, 
because the effect appears to be one-sided ; for the string which 
causes another to vibrate, itself receives from it counter- 
effects, by which, if ever so little, it is sup])orted in its own 
vibrations, as its effects on wdiat surrounds it are also 
supported by the other string. If, on the contrary, the other 
string is discordant, it will exercise a disturbing reaction on 
the vibrations of the first, equally feeble, indeed, but on that 
account by no means to be accounted as nothing. If the 
string had sensation, it w^ould then feel its being and action ele- 
vated by the harmony of the other, and enfeebled and disturbed 
by its discord. In the first case, therefore, its feeling of life 
would be heightened, and it Avould on that account enjoy a 
happy satisfaction ; in the latter c.asc, it wvmld be enfeebled, 
consequently dissatisfaction and discordance would be the 
result (antipathy). 

§ 27. If we imagine a string set in tremulous motion by 
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various vibrations, which arc excited in it from without, and 
discordant with its fundamental tones; and if it now receives 
the impression of another sounding body, which sets it in 
natural vibrations, then those non-harmonious motions will 
be partly removed from it, and be to a certain degree rendered 
comparatively feeble. If the string had sensation, it would 
feel itself delivered by this harmonious tone-vibration from a 
multitude of secret disturbing impressions, of which it is 
unconscious, and would rejoice in this deliverance and its 
own increased self-enjoyment. 

§ 28. But can this be applied to man ? The differences 
are indeed, in certain respects, wonderfully great ; but if we 
turn away from the peculiarities in the vibrations of strings, 
and if we call each alternate transition from one condition to 
another in opposition to it, a vibration ; then the whole of 
existence is penetrated by vibrations, and we are now 
aAvare that light and heat, c(pially with sound, depend upon 
them. Among those vibrations which occur in our own 
bodies, respiration and the beating of the pulse do not escape 
the attention of the most careless ; but he who reflects more 
closely what important internal changes are connected with 
respiration and the movement of the blood, will not doubt 
that many hidden alternations must necessarily be the result. 
We will here consider the vibrations which exist in con- 
nection with the effects of tones. Every tone is produced by 
a scries of tone -waves, and each of these makes an impression 
on the organ of hearing, wliich is followed by a retrograde 
movement ; thus a scries of compressions and expansions 
take place in the acoustic nerves ; or if they cannot be so 
designated, a series of alternating opposite impressions. But 
still more changes result from these compi-cssions and ex- 
pansions. Every compression produces a development of 
heat, every expansion produces cold. In their rapid suc- 
cession these effects are not felt as heat or cold ; but none 
will easily doubt that conditions in the nerves correspond to 
this. Further, electrical changes are connected with these 
variations of temperature ; and with these again, magnetic ; 
and however small they may be, they cannot be unim- 
portant. 

§ 29. We have hitherto spoken of the acoustic nerve in 
general, but it would evidently be a great error to compare 
it with a single string. As a whole, it receives the impres- 
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slon of all tones ; but the ingenious development in this per- 
cej)tional organ gives us reason to suppose that it contains 
subordinate j)arts for the apprehension of the different tones. 
Were any one to doubt this, he would still be comj)elled to 
grant that the ear bears tlie same relation to tones as a 
whole system of strings in which all tones find a consonance. 
Should any one, on the other hand, consider it too bold an 
idea, that the nerves, as it were, are consonant, this must 
either proceed because, contraiy to express declaration, ho 
instituted in our comprehension too close a comparison 
between the extended strings and the nerves, or because he 
overlooked the truth that every organ of sense must be 
itself capable of producing the impressions contained, or, if 
one would rather have it, has itself the power to repeat them. 
We might, on this occasion, point to the ex])criencc, that 
both the sensation of sight and hearing continue after the 
external cause is removed. 

§ oO. ]3y the impression which all external nature makes 
upon us, the acoustic nerve, and through this the whole 
nervous system, is in incessant vibrations, which arc fre- 
quently so feeble that we arc unconscious of them; but 
when we are alone in the silence of night, we shall distinctly 
feel that what we previously considered silence is no longer 
so ; and yet even the deep silence of night is not an entire 
cessation of all tone-vibrations. In the uncertain vibratory 
condition of those nerves, the tones enter and produce a 
powerful active force, where formerly it was only a dormant 
one; and, along with it an order, a harmony, which suppresses 
the irregular movements, or makes them impracticable. But 
it will be advisjxble to explain these relations by examples. 
We will turn our attention to the process of w'alking, in man. 
Each step is the result of a new impression on the muscles 
of movement, proceeding from the nerves; and the pro- 
cess of walking presupposes vibrations of the nerves, in the 
signification which we before mentioned. (§ 28.) Now when 
neither the thinking will is in a direct manner turned on 
our walking, nor a ruling disposition exercises an indirect 
effect upon it, it will then show itself undetermined in so 
far as it does not bear the impression of strong habit. But 
should this man, during his undetermined walk, hear some 
music of marked time, for instance that of a drum, his walk 
will be regulated accordingly. The vibrations of the acoustic 
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nerve will be communicated to the whole system. In the 
same degree as a piece of music peculiarly derives its cha- 
racter from the relations of tone, and possesses no strongly 
marked tune, (rhythm,) it will have less direct influence on 
the movements of man, but more on the disposition of his 
mind, which has again greater or less influence upon motion. 
Should a wanderer who is not absorbed in any determined 
thoughts, hear significant choral music, he will certainly bo 
thrown into a corresponding disposition of mind, which will 
not fiiil to influence his pace. 

§ 3 1. It therefore appears, that if we station ourselves in 
external nature, for the contemjdation of the impressions of 
tones, they must appear to belong wholly to the material 
world ; if, on the contrary, we station ourselves in the world 
of thought, their whole nature seems to belong to this. But 
after we have accomplished this separation, both must be 
comprehended in one. The laws of nature in the material 
world, arc laws of reason, revelations of a rational will ; but 
when we thus consider all material nature, as the constant 
work of eternal reason, our contemplation cannot remain at 
this point, but leads us by thought to view the laws of the 
universal nature. In other words, soul and nature are one, 
seen from two different sides : thus we cease to wonder at 
their harmony. 


II. 

§ 32. Inasmuch as sound is produced by vibrations, which 
reach our ear through the air, so is light produced by 
vibrations, which reach our eye through aether, which is such 
a fine material that air in comparison with it is very thick 
and heavy. 

§ 33. yEthcr-vibralions, to produce the sensation of light, 
must have a certain velocity. If the velocity is either 
greater or less, the mthcr- vibrations produce no sensation of 
light, though they are not wholly inefficient. They give 
rise to several other processes, playing a most impor- 
tant part in the economy of nature, more especially heat 

* Sound-vibrations may indeed occur in other bodies as well as air, 
but as it is peculiarly through this that they reach our ear, we only 
mention air in the comparisons which arc made, here and in the sequel, 
between sound and light. 
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and chemical changes. The slower Yibrations more especially 
cause heat-action, the quicker ones strong chemical action. 

§ 34. In order to perceive the great importance of this, we 
must keep in view how the whole of the material world is 
penetrated by in^dsible movements, which determine the 
whole being of bodies in a far higher degree than wc are 
accustomed to consider. 

Ill such contemplations wc must beware of being arrested 
or confounded by the illogical though somewhat natural 
thought from which but few can emancipate themselves, that 
the real nature of the material is a dead jiassive existence. 
The following, though only a hasty survey, will* contribute 
to awaken the correct idea of this. 

No one now doubts that heat is an inward vibratory move- 
ment ; but by heat, also, tbc amount of spa(;o occupii^d by 
a body is determined, and the manner in which it tills this 
space. It depends on internal heat, whether this body shall 
exist in a solid, liquid, or gaseous condition ; whether, there- 
fore, it shall forcibly retain a determined figure, or sliall 
yield to every pressure ; whether it shall occupy a small space, 
or one many hundred or many thousand tinu's greater. 
Let us now imagine that all bodies arc incessantly agitated 
by rays of heat, that each moment tlicy give and r(‘eeivc, 
and this not alone on the surface, but again within, between 
part and part, and we shall, even at a glance, perceive 
how the nature of the being belonging to a b()d 3 % is dcU'V- 
mined by a constant, enduring, outward, and inward struggle, 
in which all apparent inaction is only an equipoise between 
tile ojiposite and uncxtinguishablo active forces, which is 
limited to certain periods. 

But heat is not the only effect of these vibrations; the clie- 
mical, electrical, and magnetic condition of bodies, is also 
most intimately connected with it. 

From the Sun proceeds the great active force, which esjic- 
daily maintains all this inner motion. It does not merely 
incessantly send to the earth actual Light-rays, (visible niyfi,) 
but likewise Heat-rays with their slower vibrations, and those 
rapidly vibrating rays which arc alone distinguishable by 
chemical action. The manner in whi(;h all these effects 
resemble or differ from each other, is still disputed ; but their 
intimate connection is not questioned. 

§ 35. From all this it is easy to perceive, that light con- 

2 c 
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tains the germ of that inexpressibly varioiw inward activity, 
which is hidden to the immediate impression of the senses, 
and by which tlic whole of the material world is prevented 
from, falling together. If it were possible for that agency to 
cease which is revealed to us by light, then all these inner 
movements, which depend upon opposites, would follow their 
tendency to equipoise, which would be the same as an inward 
passage to a state of rest, accompanied by a universal eva- 
nescence and ruin; and it would necessarily end in a universal 
state of inaction and death. Light is, therefore, a great 
revelation of the universal life of nature. Darkness also 
here receives its deeper signification. It may indeed be de- 
signated as an absence of light ; but we now see that dark- 
ness cannot exist without the occurrence of an inner move- 
ment towards destruction and death. Our pleasure in light, 
and our dread of darkness, is most dc(q)ly founded in all this 
relative condition of light and darkness. 

§ 86. If we only directed our thoughts to this deeper 
foundation, without uniting to it tlie perception of the effects 
on the senses, we should not understand how the whole rela- 
tive condition might have appeared in the consciousness of the 
human race ; but all this inner activity could not have existed 
without the testimony of the senses. We feel this in the 
arousing force exercised on us by light, and in the heat 
with which it penetrates us. All external nature shows 
us, by innumerable revelations, the same arousing, enlivening, 
fertilizing activity. There is, therefore, no gap between the 
manifold inward activity which is recognised through the 
thoughts, and the great and rich impression which light calls 
forth to our senses ; tlicy arc only different expressions of the 
same thing. A keen sense of nature has, therefore, always 
placed light and life, darkness and death, in connection with 
each other. This was most strongly and beautifully expressed, 
in its fu amental features, in the lessons of Zoroaster. Even 
the connection in which he viewed light and virtue, darkness 
and evil, will be shown in the sequel to be something more 
than empty imagery. What has been created by the sense 
of nature, and what has been developed by the imagination, 
will, in the course of time, as thought extends her dominion, 
be driven back, till, by constant progress, thought reaches 
a point where it can decide either whether the imagination 
has guided the sense of nature on a false track, or whether the 
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first lively Apprehension may be fundamentally justified as a 
true inspiration of nature."*^ 

§ 37. By an action of the mind we are able to raise our- 
selves above the impression of grief and terror which is 
roused within us by darkness, and we can retreat to our own 
inward nature. We then feel ourselves withdrawn, by the 
removal of light, from the variety of different impressions 
which we are accustomed to receive from it, and^can so much 
more freely allow ourselves to be governed by a mental 
activity which is directed towards the Infinite. Thus darlc-. 
ness is the mother of holy solemnity, but its father is the pure 
Spiritual contained in the world of light which can bo 
destroyed by no darkness. 

§ 38. It belongs wholly to the nature of the thing that wc are 
unconscious of the action of light without an opposite impres- 
sion. There is no consciousness of light without darkness. 
The pleasure we feel in the transition from a long period of 
darkness to light, is known to every one. Even the transition 
from a sky obscured by clouds has a cheering infiucnce on 
every well-constituted mind. Our pleasure in light also forms 
an essential part of our feelings, in the contemplation of a 
starlit sky. The eye here receives the impression of points of 
light, each of which in its struggle with darkness exhibits an 
immeasurable power of light in proportion to its size. These 
clear lights overcome, indeed, the darkness in the expanse of 
heaven, but the earth lies dark and dead before us, and filled 
with the terror of darkness, while the eye receives light as it 
looks upwards towards heaven. This feeling seldom gains 
great force except in free nature, far from man and his works. 

§ 39. It is easy to perceive that the satisfaction wc feel in 
this belongs to a happy alternation of light and shade. In 
nature, where it is always conformable to law, it is indeed 
constantly correct, but not, therefore, always ccpially within 
the limits of our view. This capacity of being surveyed, this 
comprehensibility, is a necessary condition for our enjoyment 
(compare § 23). A circumstantial development of the doc- 
trine of light and shadow might, perhaps, be demanded here ; 
but such would be beyond our object, which docs not aim at 

* It must be understood, that the inspiration of nature is of divine 
origin, as is the whole of nature; but the appellation must be selected 
deliberately, according to its most immediate acceptation, not to mention 
that we must not be lavish of high-sounding words. 


2 c 2 
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giving a practical theory of Beauty, but a statement of the 
primary laws of the Beautiful. 

§ 40. As opposites in symmetry assist our perception in 
the comprehension of form, the opposites of light and darkness 
assist our perception of sensation. In symmetry we encoun- 
ter the opposites of forms ; in the relative conditions of light 
the opposites of clfccts. In symmetry we arc more forcibly 
conscious of the sum of thoughts ; in the apprehension of 
light, on the contrary, the feeling of the reality preponderates. 
But in this reality we feel the presence of a spiritual life. 
Just as in forms, far more is contained than the opposites of 
symmetry, so in light, far more exists than the opposites 
between growth {werden) and the return to nothing. Be- 
sides what we have already mentioned as arousing feeling, a 
whole world is unfolded to us in colours, which we will pre- 
sently consider from a nearer point of view. 

But in the infinitely rich development of light, the sum of 
Bcality (the Heal) is most prominent, while in the develop- 
ment of form the sum of thought (the Ideal) is most 
apparent. 

A combination of a sum of thought and a feeling of reality 
is also apparent to the car, but more intimately united ; in 
other words, less apart, less unfolded and proved to our con- 
sciousness. The development of the spiritual could not be so 
perfect in a mind which almost limits itself within the form 
of time. It might, indeed, be said that sight most nearly 
belongs to the form of space ; hut in this comprehension by 
the senses, time always exercises an influence. It is only 
by the addition of speech that the ear receives a more varied 
function, but then it is especially in the service of thought. 

§ 41. In order to arrive at a closer insight into the relation 
of surfaces to light, we must distinguish between the two 
ways ill which they reflect the light they receive. Each 
point emitting light is, as such, the point of issue for a suc- 
cession of nether-waves. Each straight line which can be 
drawn from this point perpendicularly upon the surface of 
the waves, marks the direction in which it acts, and is called 
a ray of light. Since the light which proceeds from a point 
and falls upon a surface, occupies a space in the form of a cone, 
that circumscribed segment of a collection of waves of light, 
—such an outwardly limited, but inwardly infinite collection 
of rays of light, — is called a cone of light, a cone of rays. If 
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the cone of rays foils upon a polished and flat surfoce, it is 
reflected in such a manner that all its rays retain their relative 
position, so that the eye receives this bent-back light, as if it 
proceeded from the point of light : only with this difference^ 
that the eye, which is unaware of the change in the direction, 
imagines the point just as for behind the polished surface, as 
in reality it is before it. Even when the polished surface is 
not a plane, but has certain regular forms, — as, for example, 
the form of a sphere, of the paraboloid, of the hyperboloid, of 
the cone, of the cylinder, the rays arc so reflected that those 
which reach the eye continue to belong to one common cone 
of rays, although its figure is more or less changed. It may 
be said that the cones of rays arc here reflected undivided, 
although not unchanged. 

It is well known that the surfaces which reflect the cone 
of rays undivided exhibit to us images of objects, or are 
mirrors. If the surface consists of various very small polished 
portions which are known to be separated from one another, 
still each of the little cones of rays which arc refli^cted from 
such portions remains undivided. On consideration, we re- 
cognize ill each of these small polished portions a mirror; 
but the surface, on tlic contrary, regarded as a whole, can 
now no longer be so named ; we do not, however, on that 
account deny that it is polished. From each of the ixdishcd 
portions the light is reflected, according to tlie laws of reflec- 
tion of mirrors ; and we may therefore designate this, which is 
usually called regular reflection, by the name of mirror-refh'c- 
tion; by which means the object of perception is brouglit 
nearer. Inasmuch, on the other hand, as the rays which full 
upon the surface arc reflected back from the receiving por- 
tions, in all possible directions, the original cone of rays is, 
as far as this happens, dissolved: but it never happens com- 
pletely. This reflection has been justly named iJic dis- 
persing ; but it would be better designated the dividing^ by 
which means tlie inattentive would be prevented from con- 
founding this wdth the extremely different scattered reflection 
which is caused by the convex mirror. 

§ 42. The light which reaches our eye by mirror- 
reflection, gives us no notion of the reflected portions, but 
only of the jjresencc of the light, and of the point which 
emits light, when the ])ortions of the surface have a common 
situation suitable to it. By the dividing reflection, we re- 
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ceive, on tlie other hand, a knowledge of the reflecting parts 
themselves. 

If there were a surface that merely produced mirror-reflec- 
tion, it would not be seen, in the real sense of the word, 
although we should remark its presence by its mirror-reflec- 
ing action. To the direct sight, it would be as if it were not 
there. Hut on each mirror-reflecting surface, however per- 
fect it may be, the light sustains also some dividing reflec- 
tion, by which means it becomes the object of real sight, 
•On the other hand, there are also no surfaces by which the 
received rays of light exclusively sustain the dividing reflec- 
tion; but we call surfaces bright or dull according as the 
one or the other of the two kinds of reflection produce upon 
us the most remarkable impression. 

§ 43. Just as unequally rapid vibrations in the air awaken 
in us the feeling of unequal tones, so unequally rapid aether- 
vibrations awaken within us different sensations of colours. 
The distance between two successive waves, both in the 
mthcr and in the air, is greater, according as the vibra- 
tion is slower. This distance is called the breadth of the 
waves. 

§ 44. Of all perceptible oothcrial waves, those which pro- 
duce the sensation of red, possess the greatest width of wave. 
Next to these are those which show only the rcd-ycllow, or 
orange-colour ; after these come, in the following order, those 
which produce the sensation of yellow, green, blue, and violet, 
of which the last has the least breadth of wave. 

It is well known that the directions in which all perceptible 
sether-vibrations act are called rays of light, and according to 
the impression which they produce, we call them red, yellow, 
green, &c., although we attribute no colour to the mther- 
vibrations themselves. But for the sake of brevity, it is very 
convenient to speak of red, yellow, green, and other rays, or 
red, yellow, and green light, if a misunderstanding is only 
prevented."^ 

§ 45. The light transmitted to us from the sun contains a 
variety of rays of different colours. In as far as these are not 

^ Many object to the doctrine here brought forward, because they 
comprehend it as if it would prove that colours were nothing but 
vibrations in the aether, and do not consider that the sensation is some- 
thing quite different from the external means of excitation. See, in the 
sequel, § CO and § 70. 
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all reflected in the same mutual relation of number as they 
fall upon the surface, we receive the impressions of colour. 
No such change happens in reflection from a mirror, but only 
in the dividing reflection. Upon this depends the relation of 
colours to all surfaces, white and black included. A surface, 
whose rays, coming through a dividing reflection, all contain 
the same proportionate number of rays of colour as that 
which occurs in sunlight when the reflection happens imme- 
diately in a somewhat copious manner, is in that condition 
which we call white ; if, on the other hand, a very small 
number arc reflected, the surface is black. If there were a 
surface, where no dividing reflection took place, it would be 
ideally black, and not seen, but only visible to the eye by 
opposition to what surrounds it. If there were a surface, 
which by a dividing reflection restored all the rays it re- 
ceived, it would be idbally white. 

§ 46. A portion of the rays whicli the surface has received 
always vanish by the dividing reflection. It is said of these 
vanished rays, that they arc absorbed, which, however, is 
only intended as a figurative expression, by which one would 
denote that to the direct impression of the senses they have 
vanished, but which does not declare the mode of action 
which takes place. 

§ 47. When the absorption through a surface docs not 
affect all rays of colour in an equal ])roportion, but a prepon- 
derance of certain rays remains in the reflected light, a cor- 
responding impression of colours is thence produced ; if most 
of the yellow, orange, green, blue, and violet rays are 
absorbed, but only a few of the red, the surface is called red. 
Since no surface exclusively reflects one single kind of rays 
of colours, there is neither a perfect red, orange, yellow, 
green, blue, and violet surface, or a perfectly white or 
black one. 

In the technical language of natural philosopliy, neither 
white, which is the oneness of all colours, nor black, which 
is the waint of it, are called colours. On the other hand, in 
consequence of the direct impression of the senses, Mdiitc 
and black, as inequalities in the iin])ression which is pro- 
duced by the dividing reflection, arc reckoned among the 
colours. It may sometimes bo convenient to use the word in 
this more extensive signification, if no misunderstanding is 
thence caused. 



392 THE NATUEAL rillLOSOPHY OF THE BEAUTIFUL. 


§ 48. Materials which, in a very finely divided condition, 
exhibit a marked colour, (the word taken in its widest sig- 
nification, § 47,) arc employed for the purpose of covering 
the surfaces of other bodies, and are named, wi$h respect 
to this, pigments. The circumstance that in daily life we 
have called them colours, has given occasion to many mis- 
understandings; wc are too apt to forget, that they only pro- 
duce a sensation for colour, since they absorb a great (leal, 
indeed most of the light which is received. Even the white 
pigments only restore a part, although a very important 
part, of the received light. 

Although science clearly proves, that pigments only give a 
feeble notion of the actual richness in the colour of light, 
most people still consider them as true colours; but they are 
by that means diverted from the right point of view, from 
which they ought to comprehend the Splendour of colours. 
Nothing can contribute more to a correct sense of colours, than 
to become familiar with the development of colours in refrac- 
tions, bendings, polarizations, &c. It is through these mani- 
festations of the inward splendour of light, that we become 
first initiated into the enjoyment of light and colour. 

§ 49, While we consider the effect which colours have upon 
us, wc must distinguish between their effects on small surlaccs, 
for instance, on flowers, and upon more extended surfices, as 
on walls of rooms, carpets, dresses. It will be advisable to 
treat, first, of the greater surfaces. We shall occasionally 
feel ourselves called u})on to distinguish again between sur- 
faces confined by narrow limits, somewhat larger ones, and 
those which arc very large, and widely extended, such as 
the bhie heavens, the green surface of the earth, &c. 

§ 50. White surfaces transmit to the eye far more light 
than coloured, which arc distinguished from the white by 
this, that they absorb most of the rays of colour, and parti- 
cularly because they only reflect one or a few kinds of it. 
White is therefore opposed to all colours in general, as the 
bright is to the dark. Besides the contrast between white 
and coloured surfaces is often diminished by this, that only a 
small preponderance of the distinguishing rays arc reflected 
from the coloured surface, so that the white really prevails in 
it, wdiich is also considered a bright colour. 

§ 51. The most complete contrast naturally exists l)etwcen 
wdiitc and black, as it docs between light and dai’kness, which 
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has besides always been acknowledged. The ordinary sense 
of nature has taught man, frpm time immemorial, to discover 
an indication of innocence and purity in white. The ple;|sure 
we have in light, the removal of everything strange, the 
equilibrium, and the repose which lies in it, arc felt by the 
senses, and recognized by science. 

In the same manner, our sense of nature does not require 
the guidance of science to comprehend black as the colour of 
darkness, as well as that of mourning, since all the joy we 
find in light is excluded from it. Although, at different 
periods, and in different countries, other colours have been 
employed to indicate mourning — for example, the colour of 
the falling leaf — yet black is evidently the one destined by 
nature for that purpose. If this is doubted by any one, in 
order to remove his doubts, he should imagine himself j)laced 
in a room entirely liuiig with black; his sense of nature, 
which he cannot throw off, will declare the frame of mind 
wdiicli he must arrive at. It is not to he denied, that the 
impressions of memory and habit may also contribute to 
make black seem mournful to us; but tliat does not make it 
less certain, that, independently of all this, there is a strong 
natural foundation for the impression which w(j receive from 
black. The use of black in the dress of tlie clergy inigJit be 
thus explained, that it keeps at a distance all distracting 
thoughts, all the feelings of joy in life which is united to 
details; but, on closer consideration, it leads us to thoughts 
of darkness, as the mother of solemnity, and awakens a sen- 
sation of it. (§ 37.) The use of black dresses, in circum- 
stances when they arc meant to indicate nothing, depends 
upon the mere absence of colour. If the thing is viewed on 
this side, it is only recommended, because its use serves la 
render inconspicuous what might not suitably a 2 )pcar in all 
cases where dress is appropriate. It thereby receives a 
certain general utility which real colours do not possess. 
The same universality belongs also to white. Hut the utility 
of both depends upon different conditions. 

It must be remarked that, w’ith regard to significance, we 
must distinguish between dull black and that which has a. 
gloss on it. The first is the real clothing of darkness and 
of niourning, the last receives from its gloss an addition of 
light, by which the melancholy impression is more or less 
lost. 
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It is well known, that white is principally employed in the 
dress of women, and particularly for young people. Since 
the dress of men must be exposed to many changes of wea- 
ther, and to a variety of work and occupation, wo cannot 
easily use the material which otherwise would recommend 
itself, namely, that which can bo easily washed and bleached; 
it must therefore be black, if it is to possess the requisite 
character of universality. By means of the gloss which w-e 
are now able to give to woollen materials, the degree of 
melancholy about them is removed as far as is thought requi- 
site. White, when employed in dress, will not allow of any 
gloss, because without that it has sufficient light, and the 
gloss would therefore dazzle, and would besides make the 
forms less striking to the eye. 

§ 52. The dress of women has a far greater surface, and 
conceals much more of the form than men’s dross. It is, 
therefore, easy to understand, why the colour of the dross is 
of much greater importance with women than with men. 
Perhaps this is not the only reason, but if there were no 
other, it would be sufficient to establish a great difference. 

§ 53. As black is not a colour adapted to the interior of 
houses, unless some particular object is aimed at, so neither 
is white suited to it. It yields too much light. Perfect snow- 
white would bo almost unbearable. 

When the earth is covered with snow, we have a great 
surface presented to us, which the eye can hardly endure, 
except under a feeble .light, — for example, moonlight. The 
dazzling quality of snow is increased still more by its bright- 
ness. 

§ 54. Bed is produced by the greatest waves of light. The 
red light which is developed by the prism from the sun-light, 
also yields the greatest amount of heat. Experience shows 
that this light acts strongly upon the eye. Its colour is thus, 
according to circumstances, enlivening or disturbing, particu- 
larly the last, on widely extended surfaces. It is well known 
that certain animals arc disturbed by this colour. Painters 
have always considered it as a warm colour to the eye. The 
discoveries of modern natural philosophy coincide in the decla- 
ration of this feeling. Mixed with white, as bright red, it 
is cheerful, without this dilution it is gorgeous. The same 
colour may, as Goethe says, be adapted to the gaiety of 
youth and the dignity of age. We have here only treated 
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of actual red. It will appear in its combination with other 
colours in what follows.^ 

§ Orange is produced by waves of light of a some- 
what less breadth than those of red. Its actual heat is also 
rather less ; on the other hand, the light of the sun contains 
much more of it, so that the strength of its light is much 
greater. By this means it receives a greater activity, and 
the enlivening as well as the disturbing activity thence 
receives a greater significance, and allows it here to surpass 
the pure red. By different mixtures of red and orange many 
intermediate imj)ressions may of course be produced, in which 
the arousing, the animating, the splendid, the disturbing, 
more or less prevails. 

§ 56. Yellow again lias a still less breadth of waves than 
the two preceding colours, but greater power of light, which 
is proved by measurements of light. It is clear, gay, and 
softly exciting. The experience of yellow walls, curtains, 
&c. sufficiently proves this impression. Its efibet is more 
especially increased by polishing, which we learn from gold 
and by what we remark in shining stuffs. It is as if this 
colour, which produces the most light, were not able to 
exhibit itself in its full splendour without polish. Any con- 
tamination makes it disagreeable to the eye, which is also 
,the case with white. 

§ 57. Green stands halfway betwee n tlic colours as regards 
the breadth of the waves, the efibet of heat, and the power of 
light. This equilibrium gives it a peculiar repose', 'which 
makes green particularly suitable for a room which is daily 
occupied. 

§ 58. Blue has, again, less breadth of waves, less warmth, 
less pow(?r of light, than the preceding colemrs. When sur- 
rounding us it makes a somewhat cold as well as dark impres- 
sion upon us. But this may, of course, be diminished by the 
mixture of wliite. 

§ 59. Viohit, again, is inferior to blue in hrcadtli of waves, 
in heat, and power of light. It strongly appre)aches dark- 
ness, and is for the most part very much mixed with wliite, 
Goethe finds something disturbing in it, but very justly 

I cite Goethe both here and in what I have further to say on the 
effect of colour, but I essentially differ from him in his theory. It will, 
besides, be quite evident how much I have had to add and to correct by 
the application of Natural Philosophy. 
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of a different sort from the exciting unquiet of the more 
active rays. It produces the disturbing influence of a uaiit 
of something being missed. 

§ 60. The unequal satisfaction Mdiich different people feel 
with the same colour, particularly in what surrounds them 
and in dress, we can easily understand, from the unequal tone 
of the nerves, in consequence of which some are particularly 
delighted with strong impressions, others with softer. Inas- 
much as a person has selected the colour surrounding him 
solely from the impression which colours arc accustomed to 
produce upon him, this choice will be connected M’ith many 
of his other inclinations. 

§ 61. Besides the impression which we receive from 
colours in consequence of their direct relations with light, 
there arc otlicrs which arc founded on their indirect relations. 

Among these, those deserve particular attention wdiich 
arise from such po])ular notions (associations of ideas) which 
connect the thought of a certain colour with the impression 
of strongly coloured objects in nature. They have a far 
greater significance than those combined notions which arise 
from many arbitrary determinations of social life. 

lied reminds us of blood, which is one of the great 
sources of life in our bodies. Where its colour shines 
through the surface of the body, it shows health and strength 
of life. The exceptions which are conveyed by an unhealthy 
predominance of this colour do not prevent us from recog- 
nizing this principal impression. Among those races where 
the colour of the skin is black, and where, consequently, the 
relation between the colour of the skin and the colour of the 
blood is not so easily recognized, the apprehension of this 
subject must be different. 

The same may be applied to many peculiar colours of the 
skill, in whole races of people ; so that the intuitive percep- 
tion here mentioned may belong in its totality to the whole 
Caucasian race. Orange reminds us of fire, green of the 
fields and woods, and thence of the firm surface of the earth 
contrasted with the sea. Blue reminds us of the sky, and 
not so essentially of the sea, which only receives its colour 
by reflection from the sky. It also reminds us of distance. 
Goethe says that blue is a stimulating negation. We learn 
from natural science that blue, united with violet, is reflected 
back every time that light passes through a less occupied 
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space, namely, a vacuum. That expression of Goethe's is, 
therefore, very well adapted to the nature of the thin^, and 
to the recollections of nature which are culled forth in us. 
Violet and blue also indicate darkness, since they arc the 
colours containing the least light, and the pigments which 
they represent are easiest converted into black. 

The symbolical meaning which is attributed to certain 
colours is also founded on nature, although more remotely, 
and not in all parts with equal foundation. We liave spoken 
already, in § 50 and § 51, of white being the colour of inno- 
cence, and black of mourning. Their symbolical signification 
is most apparently founded on nature. Red, as a symbol of 
love, has probably received its meaning from the colour of 
the blood, with which is united our ideas of the heart, of 
heat, and of the intensity of life. Yellow is said to denote 
falsehood, for which I cannot so easily find a satisfactory 
reason, except that it indicates the deceitfulncss of that which 
shines, which may also bo justified by the facility with which 
yellow, when it departs from its purity, becomes disagreeable. 
That green should indicate hope, seems founded on the pro- 
mising green of spring ; if we only considered the satisfaction 
with which the eye can, as it ivere, rest upon it, we should 
rather call it the colour of trust : blue is called the colour of 
fidelity; but since faith, hope, and love arc so frequently 
named togetlicr, and since each of the tw'o last mentioned has 
its symbolical colour, it appears to me that we must also 
assume that one of the colours must likewise be ap])licd to 
this noble quality. It is sufficiently evident that blue, since 
it indicates distance, vacuity from matter, tlierefore the im- 
material, is suitable for a symbol of faith ; but this appre- 
hension is first pi*opcrly introduced into the circle of our 
perception, when it is seen in the colour of the sky, and the 
thoughts of it first leads us away from the earthly. It is 
besides certain that faith and constancy arc also denoted by 
blue, and we niay have been led to think so by the repose 
in blue (§ 58), and by the feeling, that of all colours it 
is the least splendid, with the exception of violet, which, 
if we really speak of the actual violet of light, and do 
not confound it with a mixture of colours which contains 
more red in it than this, is such a feeble light, and has in 
consequence so little power, that when we speak of colours it 
is not much considered, and is seldom used. I believe, how- 
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ever, that many who have a delicate sense for colour, would 
agree in calling it the colour of earnest longing. 

§ 62. Goethe says, that through a blue glass we see every- 
thing in a mournful light, and through red glass in a fearful 
light; but this assertion must be understood in a very limited 
sense. Through a blue glass, we see faces, trees, red roofs, 
&c., in a mournful light; because the red, yellow, and green 
light is almost taken away by the blue glass, so that the eye 
neither receives the preponderance of rays of colour which 
arc contained in the light in order that the objects may pro- 
portionately send back their colour, nor the red, yellow, and 
green rays of colour which are contained in the unmixed 
light, that they reflect. We therefore behold the objects in 
an unnatural and feeble light ; but that does not occur when 
we sec blue objects through blue glass, such as the sky and 
the sea. The same method of observation may be applied to 
the view wc obtain through other coloured glasses ; for ex- 
ample, through red. Heaven and earth appear as if they 
were all on fire. This impression becomes still more terrible, 
because the red illumination being both very active and 
reflected from great surfaces, is disquieting ; but if through 
such glasses wc sec objects which ought to be red, as the 
countenances of men, the impression is often cheerful and 
enlivening. 

§ 63. It has been proved by numerous experiments, that 
certain rays of colour form, in their combination, white. The 
accompanying figure will best illustrate which these are. 


lly the letters in this figure, the colours 

® arc thus marked : r, red ; o, orange ; y, 
yellow ; yr, green ; h, blue ; v, violet. 
Two colours, which are opposite one 
another, complete each other in white: 
lied and green, orange and blue, yellow 
and violet. Now our perception of colour 
recognizes each of such pairs of comple- 
mental colours to be harmonious colours, which constitute a 


totality of light, and with it a harmony of colours. Goethe 
has treated this very successfully. 

§ 64. Two colours, between which there is only one inter- 
mediate colour, constitute, according to Goethe, characteristic 
combinations of colour ; for example, red and yellow, yellow 
and blue, blue and red. He mentions that these combina- 
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tions are on that account made use of in uniforms. But this 
does not appear to be the only reason ; for orange and green, 
green and violet, violet and orange, are not easily so em- 
ployed, although green is used in uniforms. But we may 
here remark, that this green is almost always dark, and ap- 
proaches blue. Besides, it appears that the size and division 
of the surface must be also taken into consideration; for 
yellow for the coat, and red and blue for the lower garments, 
do not meet with approbation. Besides the size and division 
of the surface, the strength of light, and the gloss, must also 
be taken into consideration. 

§ 65. The juxtaposition of neighbouring colours does not 
make an agreeable impression upon us, unless particular 
conditions are added. Goethe says that green with yellow 
has something ordinary in it, but in a cheerful sense ; green 
with blue is ordinary in a repulsive sense?. This can only be 
granted, and is also hardly understood in a more extensive 
meaning than in the case where colours arc unmixed, and 
when they are about equally strong, and occupy etpial space. 
Some examples will warn us against too exaggerated an ap- 
plication of this axiom, and at the same time show what a 
variety of conditions must also be here considered. The 
blue of the sky, seen through the green tops of the trees, 
always produces a joyful impression, ft undoubtedly ap- 
pears most beautiful when the leaves are turning rather 
yellow, so that the green colour of the h'af is not so close to 
the blue of the sky, which in some degree approaches to the 
violet ; but even when the green of the leaves changes into 
blue-green, there is beauty in the impression. This undoubt- 
edly proceeds from the preponderating force of light in the 
blue of the sky. The pleasure Ave have in light itself must 
have an important share in it, since, while we arc under the 
branches of the tree, we are in a shade, which enlivens the 
light of the sky. 

The little blue flower of the “ Forget me not,” attracts the 
eye in the midst of the green surrounding it. Here the 
smallness of the surface, the clear light of the colour, and its 
distribution upon a beautifully formed flower, appear to have 
a great share in the favourable impression ; but so far is 
certain, that the juxtaposition of the blue with the green 
has no unfavourable influence here. Every one will easily, 
from his own experience, recall various examples both of blue 



400 THE NATUEAL PHILOSOPHY OF THE BEAUTIFUL. 

tind yellow flowers, surrounded by gp*een, which afford enjoy- 
ment to the eye. I will now* make an observation which 
I have not yet had an opportunity to submit to proper reflec- 
tion, but wliicli is, liowcver, founded upon the joint impres- 
sion of ni}' daily experiences ; namely, that green when placed 
next to the most richly coloured flowers, and, if I am not 
mistaken, especially next to yellow and blue, is very far 
removed from pure green, so that it may be said to contain 
very little actual green. Besides, the flower often has a gi’eat 
deal of gloss upon it, and it not unfreqiiently happens that 
the power of liglit and colour is weakened in the stalk and 
leaves by their being clothed with a haiiy covering. 

I venture to add one more observation, which Natural 
Science has hardly yet enabled us circumstantially to prove, 
but which appears to me to ])ossess a great inward proba- 
bility; namely, that the opposition which always arises by the 
separation of matter, might also be expressed in the opposition 
of colours. Consequently, in the instance here mentioned, 
the separation of those materials, by which certain combina- 
tions arc formed which belong to the petals, and of others 
which are retained in the stalk and in the leaves, produce 
tlic opposition. It may certainly be alleged against this 
supposition, that the chemical separations which arc here 
intended, do not only consist in a separation of the matter 
witliin the limits of the plant, but also in the abstraction 
of certain materials in the surrounding air; but even with 
respect to this, there appears to be an opposition between the 
green and the coloured surfliccs. 

The application of the theory of beauty to the vegetable 
kingdom, and especially to flowers, will certainly give rise to 
n new development and more accurate determinations of 
many parts of the universal theory of beauty. The juxta- 
position of the diffi'rcnt figures of leaves, of petals and the 
parts of fructification, the- various differences which arise 
from the variety of colours, and from the marks of colour in 
many flowers, in the petals and parts of fructification; the 
various conditions of the surfaces, of which a shining surface 
has already been mentioned, but among which many must 
still be cited, for example, those with a velvet surface; the 
relative distance in which flowers and leaves arc placed with 
what surrounds them. But all this must be taken into consi- 
deration along with much which has not been yet thought of. 
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§ 66. The opposition of light and darkness is apparent in 
many ways in the juxtaposition of colours. Flowers with 
strong light colours, for example, yellow, are especially 
adapted for studs with a dark ground; upon a light ground, 
on the contrary, feebly light colours are the best, for example, 
blue. Red flowers are as well adapted for a dark ground as 
for a light, because this colour has a middle degree of the 
power of light, and also prevails on account of the size of its 
vibrations. 

§ 67. The great influence of a shining surface in the rela- 
tions of beauty has certainly been often mentioned in the 
preceding passages, but with only a few applications. Bright- 
ness forms an important part in the impressions which we 
receive from all nature. The blue of the sky would not produce 
the same impression upon us, if its brightness were wanting. 
The brightness of water, contrasted with the feeble light of 
the surface of the earth, contributes to enliven the landscape 
in an extraordinary manner, as is well known, so that the 
'watei'S have been called the eyes of landscapes, to which 
notion we arc justly led by our lively impression of the bright- 
ness of the eye. Every one must have observed the delight- 
ful impression of beauty which we receive from the reflection 
of objects in a quiet surface of water. Besides other things 
which contribute to make this image so attractive, its bright- 
ness has a great influence. The smooth surface of water, 
which reflects a great portion of the light of the sky, covers 
the painting which is c.xhibitcd to us with its brightness in a 
more vivid manner than the most beautiful varnish could do. 
The various alternations in the brightness of the water (which 
is at the same time influenced by colour) also deserve notice. 
It is well known that on a day in which the sky is blue, the 
water is so also, since it reflects the light of the sky. But if 
we turn our eyes upon those parts of the expanse of water 
which are very distant from us, and from which we conse- 
quently receive the reflected light at very acute angles, \vo 
shall find that the brightness is much stronger here, for the 
smaller the angle of incidence, the larger are the number of 
incident rays reflected. By this means the brightness increases 
in intensity' till it resembles metal, and since but little of the 
blue of the sky is mixed upv wdth it, it has a really silvery 
brightness. This effect is produced to a still greater degree 
by the direct light of the sun by day, or the direct light of 
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the moon at night. Painters seldom fail in their rcpl-c- 
sentations of this condition of nature, which they learn by 
acute observation; but a poet might perceive the same thing, 
were he to sit beside a brook, and look down into the silver 
waves. ' 

It need hardly be repeated that the brightness of the 
evening and the morning red, of the rainbow, and many such 
phenomena of the air, constitute a part of their beauty. In 
all cases, where the brightness is stronger than the eye can 
conveniently bear, it is well-known that it will become 
dazzling, and by its incongruity with the rest of the power 
of apprehension, disturbing to the impression of beauty. 

§ 68. We have here considered the effect of light and 
colour in the various relations in which they externally appear 
to us. Since these effects also occur in our own organs of 
sense, it appears that, in order to understand them, it would 
be best to turn our attention upon ourselves. Neither must 
this be delayed ; though the changes wdiich take place in our 
own organs of sense possess only a small share of the distinct- 
ness which is requisite to arrive at some insight. On the 
contrary, we must treat our own eye as if it were something 
external to us ; for example, from the dissection of the human 
eye w^e must learn to know its wonderful structure, and by our 
investigations into the general laws of the motion of light, 
the laws of refraction, and its capability to form pictures, avc 
must inquire into the laws of the external world by which sight 
is made intelligible to us. This has been confirmed by an 
extensive scientific experience, and we ought not to be misled 
by the circumstance that one remarkable mind, Goethe, was 
of opinion that the usual path of science in the treatment of 
the doctrine of light, conducts on a false track. But now 
that we have observed the effects of light, where they best 
reveal their nature to us, wc may again return to ourselves 
with the profit we have obtained from the external world. 
Both considerations must be regaixled separately, because we 
cannot employ them together, but we must never forget that 
they both belong to one whole, in which the external and 
the* internal are no longer separated, 

§ G9. Anything which influences the nerve of the eye, even 
a pressure, a blow, a direct mechanical touch, produces a 
sensation of light, and with it a sensation of colour, but no 
other sensation; whereas >ve cannot produce a sensation of 
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light, by influencing any nerve which is not connected with 
the nerve of sight. Tlierefore, the lether-waves act upon our 
nerves of sight, similar to other mechanical forces, but they 
are the only ones able to awaken a sensation of light, which 
is capable of communicating to us a knowledge of the 
external Avorld. The eye is not, however, here subject to 
difibrent conditions than the other organs of the senses ; for, 
in perfect accordance with it, the forces which act upon the 
nerves of hearing, produce only sensations of tones, those 
acting on the nerves of smell, only sensations of smell, and 
so on. 

§ 70. This reference to the mechanical view of the action 
of light, ought not, however, to induce us to overlook much 
more that it contains, and which is requisite for a perception 
of the impression of the senses in its totality. This impres- 
sion consists naturally of two princi{)al active forces, the 
aether- waves and the capacity of our senses, and is the united 
effect of both. But many others lie concealed in these two 
principal activities. 

A tliick veil is thrown over the action of the nerves of 
the senses; but wc know rather more of the action of the 
waves of light; and this knowledge is such tliat it ])ermits 
us to guess something about the action of the nerve of 
sight. We know from experiments, that light produces a 
change on every surface upon which it creates pictures; 
so that a disposition, or tendency, to re-create the same 
picture, after the light has ceased to act, is still retained for 
a certain time, and can be made perceptible by a certain 
condensation of steam. In the nerve of sight a similar 
creation of a picture takes place, of whose duration we are 
instructed by the sense itself. If we do not limit our idea of 
chemical action merely to apparent combinations or separa- 
tions of materials, but if we ascribe to it all inward changes 
of condition, we thence leam, that in the creation of the 
picture, a chemical action must be produced on the nerve of 
sight. But even if wc did not allow it this name, we cannot 
deny that such a change in the condition of the surface is 
very important, and is accompanied in the surfaces of inani- 
mate bodies by concealed electric and magnetic circulations. 
We can scarcely divest ourselves of the idea, that something 
similar takes place in the nerve of sight itself. In short, in 

2 I) 2 
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the sensation of si{»ht, the combined forces of the world 
express themselves, however hidden and secret they may be. 

In all that wc loam from science about the sensation of 
feeling, wet shall only henceforth bring forward that which 
is most nearly connected with the comprehension of the 
Beautiful. 

§ 71. In the same manner as each effect requires time to 
be produced and time to vanish, so it is also with the sensations 
of sight. However quickly these may come and vanish, never- 
theless we have decided experiences concerning them. Every 
impression is succeeded by an endeavour after an opposite 
sensation : after a sensation of light, a sensation of darkness ; 
after a sensation of red there follows the complemental colom* 
(§ 60), green, and inversely after the sensation of green 
there follows red, and so on. These changes are usually 
too feeble to be remarked, but we j)orceive them when we 
try stronger impressions, and exclude other effects of light 
winch might alter the relations. In experiments with strong 
white light, several developments of colour occur, which must 
be omitted here. 

§ 72. We can more easily convince ourselves of similar 
effects by cx])crimcnts on illuminated white and coloured 
objects. If wc look at a strongly illuminated white figure 
upon a dark ground, and then turn our eye upon a white 
surface, wc see upon it the image of the same figure, but 
darker than the rest of the surface. If the experiment is 
made with a dark figure upon a light ground, the image 
upon the white suifacc appears lighter than it. This last 
case docs not essentially differ from the first, for the ground 
iireates the image just as much in the eye as the figure, and 
they only assume different places in the two experiments. If 
the same experiment is made with coloured figures, we see 
likewise, when we turn our eye upon the white ground, the 
same figure but with complemental colours. Thus the coun- 
terfeit of a red figure is green, of a green figure red, kc, 

§ 7«3. If wc look for a long time at a coloured picture upon 
a white ground, we shall see it cover itself with the comple- 
mental colours. It has not been yet ascertained whether the 
reason of this is, that there is really produced on the retina 
of the eye a sensation of compjcmental colours, externally 
round the picture of the object, or whether the eye, which is 
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never perfectly still, causes some part of the retina of the 
eye, which formerly received the picture, now to receive the 
impression from the ground. 

The condition here treated of is not without its prac- 
tical importance. If we desire to imitate a pattern or a 
painting by embroidery or weaving, and if we select the 
coloured threads without regard to the influence which their 
juxtaposition exercises upon the impression, we shall sec, 
when the work is com])leted, that we have been deceived. 
We niust, therefore, with reference to this, make previous 
experiments. 

§ 74. But from all this we perceive that the nature of the 
eye itself conveys with it the development of harmonious 
colours. This could not also be otherwise, for if it contains 
the whole capacity of developing light, each development of 
of light and colour requires its opposite. But tlie method of 
proceeding in natural science does not allow us to build upon 
fiuch ])roofs, but to represent truth in a series of percu'ptions, 
of which, besides, only some few have been here brought 
forward as examples. 

It will now be instructive to reconsider the relations which 
are represented in § (>3 — § 65. 

AVhen two complemental colours are placed beside one 
another, they will strengthen each other ; the red, for ex- 
ample, placed next to the green, >vill become a deeper red, 
and the green at the same time a stronger green. It thus 
happens that the harmony of colours is realized to our feel- 
ings, which is already determined by this, that the comple- 
mental colours constitute a totality of colour. 

In the juxtaposition of colours, which we have called the 
characteristic combinations, the reciprocal eflect produces 
some additional force and alteration. In order to make this 
apparent, we will exhibit the characteristic colours in pairs, 
and that colour shall be placed under each which (jails forth 
the feeling of the other. 

Yellow — Blue I Red — Yellow I Red — Blue 

Orange — Violet | Violet — Green | Orange — Green. 

If, Oil the contrary, wc place together the neighbouring colours, 
a completely different relation is produced ; for example 

Yellow — Green I Green — Blue 

Red — Violet j Orange — Red. 
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We see, in the last case, that to one colour in each pair an 
entirely new colour is added, whereas in the first case it is a 
colour which contains something of its own. 

It also here appears how the idea that the complemental 
colours must form a harmony, because they constitute a 
totality of colours, is realized to the feelings, not through an 
accidental combination, but from the necessary harmony which 
is the consequence of common fundamental laws. 

§ 75. It is sufficiently known by daily experience how 
much colours serve to embellish the surfiice of things. So far 
as this embellishment only consists in an arbitrary application 
of colours, the effect of it must depend merely upon the 
general laws of the relations of colours. In natural produc- 
tions, whether they are minerals, plants, or animals, the 
colours arc undoubtedly determined by laws, according to 
which they are dependent partly on the peculiar nature of 
the objecit, partly on its relation to the external w^orld. These 
laws will undoubtedly long remain an object of investigation 
for future times. Our knowledge concerning them is still 
too scattered and disconnected to make any use of it in the 
natural philosophy of the Beautiful, whereas there are cases 
whore form and colour may be perfectly comprehended by us 
as the production of the same natural action ; from these 
observations wc may already Icara something. 

§ 7G. The Kainbow belongs to such forms. It is not part 
of the design of this representation, to repeat here the well 
known theory of the rainbow ; it may justly be assumed as 
known. We learn from this theory, that the form of an arch 
is the necessary consequence of those laws by which the light 
is refracted and reflected in the drops of rain. But by the 
same natui-al action by which this arch is formed, the rays of 
colour which the wJiite light contains arc se])aratcd, and a 
harmony of colours is developed, in which all the colours of 
sunlight apj)ear before us, both in their separation, which is 
accompanied by the division in space, as well as in their 
totality, which they have retained from their source. But the 
whole contents of the percej)tion are here by no means ex- 
hausted. The contrast between the dark w’all of rain and the 
clear arch, immediately awakens the peculiar pleasure we 
derive from light, heightened by the conquering splendour 
which the light here unfolds in its struggle with darkness, the 
benevolent powers against the destroying powers. It is a 
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natural idea apparent to the mind, in which tlio pal])ably 
evident and substantial is excluded. In the northern legends 
of the i^’ods, it is imagined to be a bridge between heaven and 
earth. 

§ 77. Among the remarkable combinations of form and 
colour, also belong many of those which are produced by the 
reciprocal effect of the rays of light ujwn one another, which 
w’e may call their reciprocal encroachment, and w'hich, by 
the Ihiglish expression formed from tlie Latin root, has 
been designated Interference. This effect is only recognizable 
where rays meet which proceed from a luminous body of 
very small extent, for otherwise the effect which certain rays 
])roducc is destroyed by rays which proceed from other points. 
The effect produced by reciprocal encroachment proceeds 
from this, that those waves of light which meet in such a 
manner that their similar vibrations fall in the same portion 
of space, strengthen one another; whereas when opposite 
vibrations meet together their reciprocal effect is destroyed. 
Since the different rays of colour have unequal breadth of 
waves, so also the strengthening and darkening of the light 
will not happen to all in the same point of space. This is 
not the place to develope the whole of this doctrine; it 
must suffice to recount, as the result of science, that we 
are able to calculate exactly upon every failure in experi- 
ments. Some exam 2 )les will explain this union bct\^'een 
form and colour. 

§ 78. If >vc allow the light which comes from a very small 
luminous body, for example, through a burning glass, or 
rather from the image of the sun which is produced by a still 
smaller collector of the rays, to pass through small openings 
lying close together in any thin metal plate, tlie cone of rays 
which liavo thence arisen will meet upon their continued 
path, and in some parts of the space strengthen their reci- 
procal action of light, in others destroy it. llonco there 
arises a multitude of bright and dark spots, which are cer- 
tainly not connected, but they have a regularly arranged 
inward position, often a great variety of symmetrically- 
divided forms, and, besides, splendid and symmetrically- 
divided colours. 

In order to make a short survey of what has been just said, 
it will be best ffrst to turn our attention away from the 
colours. We may in reality make the experiment so that no 



408 THE NATURAL PHILOSOPHY OF THE BEAUTIFUL. 


development of colours takes place. To do this it is only 
necessary to choose light of a simple colour; for example, 
light which has passed through red glass. 

One of the simplest instances is attained, by which tlicre 
arises a great variety of forms, if we allow this simple light 
to pass through three very small holes in a thin metal plate, 
placed before the opening of a particularly good telescope, 
which, however, in order to observe the effect, need not be 
of very gi*eat magnifying power. We should then sec an 
image in whose centre there is a powerfully red circle 
surrounded by six others much less bright, which have cer- 
tain regular deviations from the circular form. Beyond these 
there are at different distances other spots, still more deviat- 
ing from the circular form, with a different strength of light, 
which are also regulated according to the laws of symmctiy. 
The ground is black. An architect who saw the colourless 
drawing of this image, said that if it were made upon a con- 
vex surface, we should pronounce it a decoration conceived 
with great originality. 

§ 79. If the experiment is now undertaken with colourless 
light, every kind of coloured light which is contained therein 
would by means of its unequal breadth of wave change the 
position of each of the spots formed by it ; the violet would 
fall nearest the centre, the blue somewhat farther from it, 
and so on, green, yellow, orange, red. Still the difference is 
not so great that they entirely separate from one another ; 
on the contrary, they will principally fall upon one another, 
and thus form the most beautiful distribution of colours ; so 
that we either see in every spot the colours of the rainbow in 
perfect separation, with the violet side everywhere nearest 
the centre, and thus the red next the circumference, or the 
mixture of colours which is formed by the one encountering 
the other. 

If wo allow the light to pass through a plate with four 
openings which stand at the same distance from one another 
as the points of the angles in a square, we likewise receive 
an image compounded of symmetrical spots; but of which 
two systems which arc more distinct than the others cut 
each other, and form a cross. The splendour of the colours 
in this cross is great ; in the intervening parts, on the con- 
trary, the intensity of the light is smaller, but it is symmetri- 
cally distributed. 
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If there are many small square holes in the plate placed 
very near each other, there arise several systems of bands 
which form a whole combination. Exactly before the holes, 
we see a series of small square spots of light, the centre 
one white, the others with symmetrical colours. Next to 
this series we sec a system of bands, which run narrower 
towards the centre of the series, and in which the violet light 
appears in the narrow part, which is nearest the centre, upon 
which follow the other colours according to the breadth of their 
waves. After this system of bands there follows a darker 
interval, and upon it another, less broad, formed of longer, 
but fewer, and therefore broad bands. Upon this there fol- 
lows again, after dark intervals, a new system of far fewer 
and broader stripes than those just preceding. The system 
w’hich follows upon this, according to the same law, is 
separated by no dark interval, but falls with its narrower 
end into the broader one of the preceding system, and thus 
two more still follow, of which the one before the last is the 
longest of all. 

In similar ways we can produce many combinations, in 
which that which is conformable to law is immediately felt 
by the senses, and not merely, indeed, by the distribution 
of forms, but .also by that of colours. In most cases the 
colours which thus appear arc splendid and piercing, but at 
the same time they are excellently suited to those transitions 
which arc satisfactory to the eye. I believe that those who 
would desire to paint in the style of Pompeii, would do well 
to study the conditions of colour treated about here, and 
not merely to make the thoughts but the eye familiar wnth 
them. 

§ 80. We may derive the same advantage from the colours 
which arc developed by polarized light, when this is exposed 
under certain conditions to double-refracting crystals, or 
bodies in which a peculiar extension preponderates. To give 
a somewhat complete representation of this remarkable theory 
W’ould lead us too far from our real aim, but a short sketch of 
the nature of ijHarization will enable us to give a compre- 
hensive representation of that upon which it depends. The 
mther-waves by which light is produced, are so constituted 
that the vibrations happen at right angles to the rays. Let 
us, for example, direct our thoughts upon a cone of rays 
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which proceeds from a ]>omt in the sky, and passes down 
perpendicularly to the earth, the vibrations in its jethcr^ waves 
w^ould all be parallel to the horizon, but in this plane, they 
may have all possible directions. Now if a crystal, which is 
capable of polarizing light, but in the most simple form, be 
placed across these rays (for example, Icelandic calcareous 
spar), the vibrations will be aU so arranged that one half 
passes in one direction, the other half in that which is at right 
angles with it; so that if the crystal were so placed that some 
vibrations happened alternately from north to south, and 
from south to north, the others would take place alternately 
from east to west, and from west to cast. The two kinds of 
polarized rays arc at once separated from one anotlier by 
an unequal refraction. It will now be intelligible, when it 
is said that the rays have received a definite polarization, 
when they are brought into such a condition that all their 
vibrations happen in one plane. We must not here con- 
fuse the ideas which we have formed of polarization with 
those which we know of magnetic effects. The use which 
has been made of this word in the theory of light, is really 
entirely at variance with polarization, and is not a happy 
word, though it has now been authorized by long application. 
Light is also i)olarizcd by reflection under certain angles, 
and equally so through refraction. The rays which are cora- 
plctclv polarized by refraction have their planes of vibration 
at right angles with the plane of vibration of those which are 
polarized by reflection. 

When the vibrations of polarized rays arc parallel with 
the surface of a transparent body, and stand at right angles 
to their plane of incidence, W'e can always find a certain 
angle of incidence, under which all the rays arc reflected, and 
none pass through. If the plane of their vibration is, on the 
contrary, the same with the jflanc of incidence, and the 
direction of the vibrations therefore crosses the reflecting 
surface, they will all pass through under the same angle of 
incidence, and therefore none will be reflected. 

There arc other more involved conditions of polarization 
besides those which ^ve have just treated of, that have here 
been omitted, which may, however, be all referred to the 
fundamental relations that have been explained.^" 

* Those who are acquainted with the doctrine of the polarization 
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§ 81. By reflections and refractions tlio planes of vibration 
of polarized rays, with the exception of certain eases which 
are determined by the nature of the thing, suffer bendings and 
separations, and may arrive again at recombinations. If we 
consider the example given at § 80, we may say that rays in 
which the vibrations formerly passed from north to south, 
and from south to north, may afterwards be placed in such a 
condition that, for example, some vibrations occur from 
north-east to south-west, and from south-west to north-east ; 
while some take place in the plane at right angles with it, 
bctwec'ii north-west and south-east. The separation of the 
directions of tlic vibrations always happens in such a manner 
that the two new planes of vibrations stand at right angles 
with one another. 

A number of cases occur in different reflections and cur- 
rents where rays wliioh liave proceeded from one point, and 
have accordingly received a common polarization, sutler such 
changes in their continued path, that when they are after- 
wards brought into the same plane of vibrations they still 
vibrate in opposite directions, when they pass through 
similar paths ; and, on the other hand, vibrate in the samo 
direction, when their paths have a ditference in length of 
1, 3, 5, or several unecpial multiples of a half breadth of 
wave. From this relative condition it follows that the rays 
which ought to have strengthened one another, if they had 
not suffered these changes in their planes of bendings, now 
mutually destroy tlieir elfcets, and that, inversely, those w'hich 
otherwise would have reciprocally destroyed their effects, 
now strengthen them. It would be impossible to dcvelopc 

of light will j)erceive, that, in order to make the representation more 
intelligible, I have turned the whole attention upon the planes of vibra- 
tion, and I have avoided speaking of the planes of polarization, which 
are at right angles to them. 

The hunliglit which is reflected to us by the sky when it is clear, is 
also polarized, and certainly in difierent w'ays. The light wliich is 
reflected from tliat part of the sky which is exactly opposite the sun, 
vibrates parallel with the horizon ; that light, on tlie contrary, which 
comes from situations whi(;Ii lie 90° on botli sides of it, vibrates at right 
angles with it. Hence it follows, that the porLion of the sky which is 
about 90'" from the sun reflects itself imperfectly, and illuminates the 
water Ict-s than the remaining part, particularly if the angle under which 
we behold the illuminated water is between 30 and 40 degrees. 
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this circumstantially here, without bringing forward a very 
extensive portion of the doctrine of light; to which whoever 
wishes to penetrate this subject must be referred : but we 
must keep ourselves to the result, that rays which have pro- 
ceeded from one point and suffer no perceptible separation, 
may receive opposite qualities merely by the turn of the 
plane of their vibrations, which is exhibited in this, that 
those colours which arc developed in these changes out of 
the white light, receive, by the reciprocal encroachment of the 
rays (§ 77), this remarkable inequality, that the colour which 
exhibits one kind of these rays is the compleinental colour of 
that which exhibits the other ; if, for example, the one pro- 
duces red, the other will produce green. 

§ 82. From all the relations mentioned here (§ 80, §81), 
which will require some trouble to be familiarly acquainted 
with, but which, once understood, are sufficiently compre- 
hensible, the various forms of light and colour are ex- 
plained, which are produced by certain crystals and other 
transparent bodies within which certain extensions of direc- 
tion prevail. By particular reflections and currents, in 
consequence of the laws of polarization, certain rays, which 
have a symmetrical position relative to each other, are 
stopped; whereas, in all other points, colours arc developed 
which constitute the complement with one another, and are 
therefore harmonious among themselves. The symmetrical 
fonns which are thus developed are for the most part unim- 
portant, but the colours are often splendid, and have always 
a harmony founded in the nature of the thing. 

§ 83. In consequence of the similarity which wc find be- 
tween the production of light and of sound, it is supposed by 
some that a Cohur-mmic may yet be discovered. But the 
similarity has been considered here in a more one-sided point 
of view than it ought to be. The relation of time which is 
so prominent in tones, is very much hidden in the actions of 
light, in which, on the other hand, the relations of space are 
so im})ortant. Besidt's, the eye is strongly excited by lively 
changes of light and colour udiich quickly succeed one 
another. Dull colours, like those which are reflected from 
coloured surfaces, will, on the other liand, exercise an unim- 
portant effect. If it were desirable to produce anything 
which should resemble a Litjht-music it would bo necessary 
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to select darkness for the performance. Light-music by day- 
light would bo like Tone-music amidst a great noise. The 
only Light-music which we know are fireworks, which possess 
a certaiu kind of beauty, and might perhaps be brought 
to a still greater degree of beauty; but we ought not to 
expect that an art can be developed from it which can be 
compared to music. 
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ON THE UNBEAUTIFUL IN NATURE, 

IK ITS RELATION TO THE 

HARMONY OF BEAUTY IN THE WHOLE. 


The following communication is extracted from the reports of the 
Society of Sciences at Copenhagen, and originated from some observa- 
tions on the above-mentioned subject, w’hich the author htid delivered to 
the members of that Society. He there began with saying, that although 
he had often reflected on this subject, ho yet felt how far he was from 
having solved all its diflicultics ; but he was chiefly impelled to com- 
municate his own views by a wish to hear the remarks of his fellow- 
members, and after that, those of other men who were learned on the 
subject. The communication occasioned discussions, which have not 
failed to influence the representation as it is here exhibited ; for some 
objections showed the author that on certain points he had not sufficiently 
developed his view's ; and by some remarks in support of his opinions, 
he was, on the other side, enabled to express himself, at least on one 
point, with greater confidence. He also thinks ho must first apologise, 
because, in order to maintain the observations which had a direct reference 
to the subjects under consideration, he has enlarged upon some things 
which are not in immediate connection with them. 


Ix the dialogue on Tones the fundamental doctrine is upheld 
and afterwards carried out in various directions, that we 
receive impressions of beauty from that which is reasonable 
in things, yet not in such a manner that we comprehend it 
by thought as reasonable, but because our inner sense, in 
conformity with its own reason, feels a satisfaction in the 
reasonable. 

It might at first sight appear that it must follow from this 
doctrine, that everything in conformity whth reason is beau- 
tiful ; but the answer to this is, that our inner sense is only 
able to grasp the impression of the most simple thought. 
The limit to this is not fixed, but, on the contrary, may very 
easily be altered. All are aware that the sense of the beau- 
tiful, as well as the external senses, has a dilferent degree of 
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acuteness in clifForent people, and that it may also ho rendered 
more acute in each individual by practice in the power of 
observation, and by the imitation of beautiful objects ; but 
that the influence of the mind is able to develop tliis inner 
sense, is a truth of which pc'rhaps we cannot so wtII say tliat 
it has been doubted, as that it has been too little employed 
to enable us understand the theory of beauty. A few exam- 
ples will place this in the clearest lij^ht. It is w'cll known 
by expcTience, that men whose business requires them to 
make irequent incasurements, and to meditate on them, 
thereby acquire a facility in the instantaneous determination 
of magnitudes and their relations, without the necessity of 
previous reflection. That which previously had been gained 
by reflection has now become direct knowledge. Those 
whose minds have been much engaged in the use of figures 
thereby attain similar readiness in the direct discovery of 
numerous relations of figures, which can only be grasj)e(l by 
others after long reflection. Although the examples I have 
selected, from their being so well known, refer to many things 
which do not belong to the comprchoiisiou of beimly, they 
arc yet not entirely foreign to it; for the proportions of 
measurement are one of the elements of the beautiful. 

In innumerable oases wc form an imago of things in our 
inner sense, of which we have never received a direct impres- 
sion from the senses. Long before it hud been discovered 
bow to represent countries upon maps, men who had made 
travels of observation invented for themselves a picture of 
the country ov(t which they had travelled, and communicated 
it to others. This picture did not then originate in such men 
from mere perceptions of the senses; the distances, for 
instance, were frequently determined by diflerent circum- 
stances; for example, from the time spent on certain journeys 
compared with the difficulties which had been surmounted. 
The extent and height of mountains, the course of rivers, the 
si;5e and form of the coasts, could have been as little gained, 
exclusively, from direct perception of the senses, or even 
from the description of others, but must have been obtained 
by inquiries in various directions. This picture, however, 
created by the active forces of both sense and mind, now stood 
forth in the intuitive perception of man, and he was enabled by 
speech to awaken the same picture in others. The delinea- 
tions of countries which are made in our times, are the result 
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of innumerable measurements and calculations ; so that the 
picture of a country that we obtain by the assistance of a 
map proceeds from a union of the perception of the senses, 
and activity of thought. If it is still asserted that he who 
now contemplates a map, only receives the image by the aid 
of a direct perception, it must still be granted that he who first 
drew a map was not similarly circumstanced. Besides, it is 
very evident that he who merely receives the direct impres- 
sion by the senses of the map of a country, and whose con- 
templation of the map is not accompanied by much know- 
ledge acquired by thought, and who does not besides inquire 
any farther about the matter, will obtain but a very poor 
picture of it in his mind. 

The knowledge of things which we have gained by thought, 
is thus incorporated into our inner perception as a mental 
image; and when the opportunity occurs, it is renewed by 
the direct nature of the perception, consequently without the 
renewal of all the thought of which it is the fruit. The 
faculties of the mind and the senses have laboured at this' 
knowledge in common, and it remains therefore perpetually 
common property, only each of these faculties employs it 
according to its own method. This may be said even with 
respect to objects of a less material nature. He who is 
acquainted wuth a variety of languages, and has inquired 
injp their mutual relations, will not only judge with conside- 
ration and reflection and more correctly on the objects relating 
to them than he who is ignorant, but he will also judge of 
them in consequence of a direct impression. Even complete 
results of thought will thus be brought within the range of 
jiorception. For instance, we at first comprehend, in a direct 
manner, the figure of the circle ; and our inner sense, in con- 
sequence of its original conformity to reason, will be satisfied 
with this impression ; but he "who has reflected on the various 
properties ancT relations w'hich we are instructed by thought 
to discover in the circle, will, in addition to this, have an 
idea of the oneness of the thought in which they all belong 
to one another; and if we have made ourselves thoroughly 
acquainted with it, this idea is impressed as a remembrance 
on our inner sense, and produces an ideal image, which not 
merely belongs to reason but also to our senses, which receive 
it as something directly floating before it. 

While our inner sense is thus penetrated and fertilized by 
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our other faculties, and acts, both in our power of compre- 
hension as well as production with a direct effect, it is not 
merely a sense in the narrower signification of the term, but 
receives the name of imagination. The beautiful then is 
comprehended, and, so far as it originates from ourselves, is 
created by this faculty of sense. It acts according to the laws 
of reason, similar to all the forces in the world. This indeed 
very frequently happens in a manner which escapes our 
inquiry, but, nevertheless, we have fortunately seen so many 
distinct traces of it, that we have been thence enabled to 
make conclusions on the whole, as w’e do with respect to the 
laws of nature. 

From all that has preceded, we perceive that the imagina- 
tion has a series of stages of development, ^vhich arc inter- 
woven in a variety of ways. Some important stages of deve- 
lopment might be pointed out here, as particular periods 
are established in history; but this should not be attempted 
in the present case, whereas three main divisions may be 
distinguished in the co-operating faculty of the comprehen- 
sion of beauty : — the real natural sense of the beautiful ; the 
imagination, as a natural sense, which has been cultivated 
by the various activity of the different faculties of o>jr souls; 
sight, through knowdedge, which exists wdicrc knowdedge has 
])ccome so clear that the truth acquired appears to the inn^j 
sense in a j)erceptiblc form. 

So far as the inner sense apprehends things in a direct 
manner, its principal objects will be figures which express 
simple thoughts; symmetry, even of very involved forms, 
shadows, and relations of colours; the motion of sound 
(rliythm), and the more simple relations and movements 
of tones. 

Much wdiich this sense would comprehend as beautiful, if 
it could receive the impression of it at once, or within narrow 
limits of time and space, is exhibited to it in such a man- 
ner that the widely-separated parts arc represented to it 
singly. This will be explained by an example wdiich points to 
many others. If we imagine a tree stripped of its leaves, 
entirely alone, w-e shall rarely think it beautiful, and yet in 
a w intry landscape it may form a portion -of a beautiful w^hole. 
Let us now go further, and imagine the tree in its entire 
annual course of being, and then the poverty of its wintry 
existence will be adopted into a whole image of life, and form 

2 £ 
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a part in its beauty. It is true that such examples only show 
that what is not indi\’idually beautifiil can form a portion of the 
beauty of the whole; but more than this is not here intended, 
for the sense, merely acting in a direct manner, cannot com- 
prehend the more involved natural thought. Every one will 
remember a sufficient number of examples, when single 
natural objects, which in themselves alone made no impres- 
sion of the beautiful, still have not failed to produce it 
when joined to the effect of surrounding objects and of illu- 
mination, with the half- shadows proceeding from it ; setting 
aside the consideration that man is not often in a condition 
to comprehend things with the united animation and repose 
which is necessary to feel accurately what is offered him by 
nature. Therefore, that which is not comprehended as 
beautiful by the senses, is frequently only a fragment of a 
beautiful whole ; we may compare it with a fragment torn 
from a symmetrical whole, or with a dissonance which can be 
so resolved that, in connection with several tones, it becomes 
incorporated with a somewhat greater whole in tones. 

We must refer to something similar, when we consider the 
comprehension of beauty which takes place when an object 
which, out of its natural position, seems to be opposed to 
beauty, yet exhibits itself as beautiful when it is seen in its 

t roper natural position. We consider the swan beautiful, 
ut that would hardly be the case, if we had not become 
accustomed to view it through the oneness of all the im- 
pressions in which we habitually sec it. The celebrated 
orator, Burke, whose thoughts on the beautiful have gained 
a degree of reputation which is certainly undeserved, 
employed, among other things, the universally acknow- 
ledged beauty of the swan to support his opinion, that beauty 
docs not in the least depend upon figure, that it does not 
alo?ie depend on it was not sufficient for him. We will not 
dwell any longer on his views of the question, but we will 
employ the swan as an example, to explain the meaning of 
the natural position of an object, with respect to the appre- 
hension of beauty. Let us imagine a man so situated, that 
he had never seen a water-bird ; let him see a swan for the 
first time in a poultry-yard among the other fowls, and de- 
prived of access to any large piece of water, in which he 
could clean his featliers and presejwe their dazzling wdiiteness : 
would he then think him beautiful.^ He would perhaps 
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admire the graceful curve which the neck assumes in certain 
positions, and the red beak; but he would be struck with its 
imperfect equilibrium, and would say there was a wonderful 
disproportion between the long neck and the short tail, with 
the short legs and broad feet, which cause such a waddling 
gait ; but let him now see it swimming on the water in its 
proper and natural position, and he will hardly recognise it. 
In general, it is only when seen on a quiet piece of water, in 
which it is reflected, that we observe the swan with sufficient 
accuracy; and, joined to the reflection, it offers a most beau- 
tiful symmetrical figure. Its feathers, constantly kept clean 
by the water, exhibit themselves here in their dazzling white- 
ness, and form a beautiful combination with the broad red 
bill, and the dark eye which appears between the red and 
white; besides this, all want of equilibrium has now dis- 
appeared. The water supports the tail : it is only an excep- 
tion when it is supported by the legs. The neck, which even 
in its curved posture is very beautiful in itself, contributes to 
the equilibrium of this position, while the swan glides slowly 
and majestically over the surface of the water. The imagi- 
nation adds still more to this almost direct impression of 
beauty. A notion of purity is awakened within us by the 
whiteness; and since whiteness and purity arc symbols of 
spiritual qualities, we receive this impression imperceptibly, 
although we by no means attribute these perfections to tile 
animal itself, but it becomes a symbol to us of something 
higher than what we directly behold in the object. 

From another side imagination adds to these new ideas ; 
while we behold the half-raised wings of the swan, we im- 
mediately think of its similitude to a distant ship, and of its 
power to fly. The impression we receive from the whole 
phenomenon contains something of the sublime and the 
powerful, of the pure and the harmonious, which is often 
increased by surrounding objects, — for instance, by the blue 
sky which is reflected in the water, by the brilliancy of the 
water itself, and by a background of green trees. It is only 
with some few that the legend of antiquity about the song of 
the swan, and that this bird was dedicated to Apollo, will 
add still more to the impression. But if we now behold the 
swan on dry land, do we cease to find him beautiful ? The 
whole image which our imagination has drawn for itself, 
generally follows us to the firm ground, to which the creature 

2e2 
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is a stranger, and it is but little altered during the short 
time ill which we usually sec it there ; but should wc behold 
it there for a long time, its structure, which is so ill adapted 
for such a condition, would make a great change in the im- 
pression which we had received when we saw it in its true 
natural position. Wc are so accustomed to sec the swan in 
its proper place, that we arc almost puzzled to view it in any 
other light. The case is totally reversed with regard to the 
ape. If wc set aside for a moment the sensations which 
are aroused in us when we compare it with man, and if wc 
transfer ourselves to those countries where it appears to us 
in its natural position, in the woods, on‘ the branches of the 
trees, amidst their foliage, where we are amused by its alert- 
ness in climbing and its merry leaps, it both serves to enliven 
surrounding nature as well as to awaken a pleasure in con- 
nection w’ith it. Its resemblance to man, which, however, 
has been too highly estimated, has been tlie occasion of com- 
parisons which have mortified our self-love, but have had 
still more influence in c.Kciting a feeling of disgust towards 
the creature. This may bo sufficient to indicate something 
which may contribute to the solution of this natural disso- 
nance ; perhaps one endowed with greater knowledge may 
be able to do this still better, or perhaps its solution will 
even require a degree of knowledge which does not yet exist. 
To obviate misunderstanding it must be expressly said here, 
it is by no means necessary that, within a certain range of 
our comprehension, wo should cease to consider the ape as 
ugly, since the ugliness we discover in it may be resolved 
into a comprehensive harmony similar to a natural disso- 
nance: each of these comprehensions has its justification: 
only one of them in a far higher and more extensive circle of 
existence than the other. 

The bat may serve to explain another sort of ugliness in 
natural objects. It belongs to the mammalia, and yet it has 
a false similarity with birds, as its fore feet, with their dispro- 
portionately lengthened toes, are joined together wdth skin, 
and serve for instruments of flight, though they but little 
resemble the wings of birds. This creature deviates so 
strongly from the form of the mammalia, that by the appre- 
hension of our senses we cannot place it among them ; and the 
same occurs when we attempt to assign it a place among the 
birds. The bat terrifies our imagination as something umiatU' 



THE UHBEAUTIFUL IN NATURE. 


421 


ral, although it has undeniably its appointed place in the scries 
of development of animal life ; but this is not apparc'ut to the 
imagination. It was only when a most profound knowledge 
was able to point out, in simple and distinct terms, how it 
belonged to the AVholc in nature, that the imagination was 
able to make a corresponding image. In the present state of 
our knowledge the imagination must remain irreconcilable; 
nay, in addition to this, because this creature passes its life 
in the dark, it therefore still more reminds us of something 
at enmity with the beautiful and the good. Reason cannot 
require that the imagination should comprehend the case 
otherwise, but it previously informs us, that it is precisely 
because it hides itself in the dark that its entrance into our 
world of beauty is hiiich'red ; and reason docs not doubt that 
the bat is a species of animal which forms a part in the 
connection of the wdiole of creation. We easily perceive 
that the difficulty is not here represented as solved, but only 
that the necessity existing in the world of reason indicates 
that it may be resolved ; and that by means of distinctness, 
produced by reason, it must one day be reconciled with tho 
imagination. 'Ihc apprehension of ordinary life is not thence 
dc'stroycd, for this reconciliation occurs only in proportion as 
Imagination passes into Knowledge. 

It is only from this })oint of view that we can regard mon- 
sters, in their connection with the harmony of law in tho 
whole of nature. As far as our knowledge has yet reached, 
we see that they are produced, by an excessive enlargement 
or diminution of ccrcain organs, and our observations on this 
kind of disproportion generally disclose important secrets in 
nature ; but by what laws they arc arranged into th(' rational 
harmony of the whole, wdll probably be the result of a future 
discovery. 

Even the poetic spirit has its influence on our com])rehcn- 
sion of beauty ; we do not here allude to occasional poetic 
strains, but to the poetry of human soci('ty. Thus the posi- 
tion which we assign the lion, in our worhl of beauty, is not 
alone bestowed on him on account of his form. All that has 
been said about his strength in those countries which he 
inhabits, has accompanied our knowledge of the form of the 
creature, so that our imagination receives a much stronger 
impression of the lion’s otherwise really powerful external 
appearance. The knowledge >vliicli wc derive from our cx- 
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perience of man himself, tliat the strong can raise themselves 
more easily than others above trivial emotions, has permitted 
man to attribute a kind of magnanimity to the lion which he 
does not possess ; but if I may venture to say so, it is the 
natural poetry of the human race which has caused us to fix 
upon the lion as endowed with this quality; Rnd on that 
account the imaginative faculty of the human race, or per- 
haps only of certain large human societies, has been justified 
in accepting this view. 

In the same way, the imagination has formed notions of 
those creatures which most immediately surround us, or which 
come into most frequent communication with man ; and such 
joint productions of the perceptions of our senses and of our 
imagination hold good within the circle of existence for 
which they arc formed. 

In the same manner certain animals have been assigned a 
place among things that are ugly, although it has not been 
the result of a simple impression of the senses. The serpent 
may serve as an example of this. Our experience of the 
poisonous character of many certainly shares in this influence. 
J3y the natural poetry of the human race, our dislike of 
them is increased. This comprehension of the serpent as an 
ugly animal, has the same validity as the impressions wc 
have already mentioned of some other creatures. 

Let me be excused for making one more observation, namely, 
on fictitious forms. The artist has often employed wings, to 
denote the power possessed by gods or angels to move through 
sj)ace over the earth. So far as these wings are employed to 
designate this power, they perfectly answer the demand of 
the imagination ; but as far as the author remembers, artists, 
though not in ancient times, have frequently represented the 
wings of such an immense size, and placed in such a position 
that the imagination must accept them as the actual instru- 
ments of flight of the creature represented. Where this occurs 
the creature loses its character of the supernatural; it desires to 
be natural, and becomes unnatural. It is a law in nature, that 
wings, in all the vertebrate animals, arc only formed by a 
peculiar development of the instruments of motion belonging 
to the fore part of the body, such as arms in men and forefeet 
in all the mammalia; consequently birds have neither arms nor 
forefeet. The imagination which has become familiar with 
this law in nature, must thus come into collision with this 
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fictitious alteration in the form of man. Many who have 
only casually heard of the law, but who have never traced 
its signification in nature, will doubtless not object to the 
addition of wings. Their thoughts upon this subject, which 
are floating in mere vacuity, do not compel them to sec its 
impossibility; but he who has some knowledge of the muscles 
which would be required to set in action such new instru- 
ments of motion, and all the extensive organic changes 
which these w^ould again presuppose, perceives that the altera- 
tion, if it were complete, must convert the flying figure 
represented into a totally different creature from man. The 
author offers this dubious question, produced by a study of 
natural science, to the consideration of artists, and those 
competent to judge of this subject. 

There is yet one more important kind of ugliness for us to 
consider, namely, those things which arc connected with the 
destruction of the living being. Few things make such a 
strong impression on us as corruption. To the direct per- 
ception of our senses it is disgusting; it is dangerous to life, 
and horrible to the imagination. From a finite point of 
view, it can never fail to make this impression on us ; for it 
does not then exhibit the high signification of material de- 
struction in the whole of natural life, and still less the hope 
which there exists for man beyond this destruction. But in 
the highest mental perception, the connection which exists 
between them, and which is learnt by knowledge, also ap- 
pears before the imagination, and creates a sublime picture 
of beaut3% perceiving which, it never occurs to us to descend 
to the remembrances of material impressions. Individual 
external signs of death may be employed by the artist, espe- 
cially the ])ainter ; for instance, a death's head and bones, 
placed beside a man engaged in devotion, by its connection 
with a higher hope, it then becomes a resolved dissonance. 
The poet whose representation is not fettered to the diiect 
impression of the scem^s, can go still farther, and may ele- 
vate us to a height where the descent is only the entrance 
to a higher life. 

There certainly is’ a spiritual sphere of apprehension, with 
respect to all which is apprehended as unbeautiful or that is 
ugly in nature, where it forms a part in the beauty of the 
whole. Were it now possible to comprehend all the objects, 
beautiful or unbeautiful, on the surface of the earth, in an 
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image small enough to be surveyed, where all objects mustr 
naturally be contained in their proper mutual proportions of 
magnitude, then, probably even, this sensational perception 
would form one whole of extreme beauty. 

The author is deeply persuaded how little these remarks 
are calculated to master the great task which he has at pre- 
sent touched upon ; but it seemed to him beneficial, that he 
who made such a great task the object of his inquiry should 
venture to offer his thoughts for examination, although he 
himself may be far from the end in view. 

If he has comprehended the case correctly, then Ugliness, 
as likewise, in a certain sense^ Evil, becomes a finite condi- 
tion; on the other hand, that which is essentially Beautiful is 
Eternal. 
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The object of this Dialogue would be misunderstood, if it were 
thouglit that it was intended to jirove the Copernican system. A book 
of considerable size would be requisite for such a purpose, which would, 
to a certain degree, necessarily contain a popular view of all Astronomy. 
Desirable as this might be in other respects, it would not supply tin? 
place of the present Dialogue, for this is not writtiai for those who rely on 
the proofs of Astronomers, and still less for those who possess prac- 
tical knowledge of this branch of science, or a knowledge of Mathematica 
and Natural Philosopliy ; but it is written for those who bedieve that there 
are grounds, even for those who arc ignorant of science, for rejecting 
the theory of Astronomers. It is said, for instance, that the so-called 
Copernican system, which assumes that it is not the sun which moves 
round the earth, but the earth which moves round the sun, is opposed to 
the manifest testimony of the senses, and that we must believe that Tycho 
Brahe, who denied this system, deserves more confiden(!e than all those, 
who accepted it; that the old views we find in the Bible have been 
expressly confirmed by experience; that even if there could be two 
opinions on the corre<’t coinj)reliension of passages in the Bible which 
are viewed as important in this matter, it must be maintained that the 
Copernican system is op])osed to Christianity. This dialogue has not 
been called forth by intimations of these opinions in print, but far 
more by the experiences which 1 have gathered in daily conversation witli 
reference to the notions which religious excitement has created on this 
subject.* I honour the pious feelings which arc exhibited in this case, 
but I am firmly persuaded that repugnance to these views ran only pro- 
ceed from misunderstanding. This I have done all in my power to 
remove ; and I only wish that my earnest endeavour to write within the 
comprehension of a large proportion of my readers may be in some 
degree successful. 

I shall perhaps be told that the astronomical opponents whom I now 
permit to step upon the scene are too prejudiced and ignorant, and not 
sufficiently clear-sighted. Since I do not contest the point with any 
single person, but only wish to operate against preconceived opinions 
which I have found scattered among a great number of people, 1 have 
been compelled to set to work in the manner I have selected: had 

* The Copernican system was violently attacked, about that time, by 
the hyper-orthodox party, and condemned on scriptural grounds. 
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I not been desirous to distribute the prejudices among a greater number 
of persons, which would have easily occasioned me to be more diffuse, 
it would not have been more advantageous to my cause. Perhaps 
it may be objected, on tlie other hand, that there are many queries 
and answers in this dialogue, which show that 1 am not afraid of being 
diffuse, and 1 may not indeed have hit the just proportion in this respect ; 
but where certain links in the chain, which in themselves, are unmeaning, 
serve to draw attention for a sufficient time in the course of the dialogue 
to one point, 1 hope they will not be considered as superfluous. 


Alfred. Palmer. Northlight. Erwin. 

Palmer. I think wc have now completed our business ; 
and as Erwin wishes us to remain with him this evening, I 
should like to mention something, on which I have long 
wished to Imow the opinion of experienced people. North- 
light often tells me that all recent astronomers are but 
children compared with our old Tyclio Brahe ; and that ho 
has not the slightest doubt that tlic opinion of our old 
astronomer on the solar system is more valuable than that of 
all the others. But now that Alfred, who understands astro- 
nomy, is here, I am very desirous to hear his opinion on the 
matter. 

Northlight. You might hear that another time. I know 
it already. 

Alfred. You astonish me. I never remember to have 
spoken to you on the subject. 

N. You are right in that ; but I know that all astronomers 
of the present day are of one opinion. 

A. 1 ought not to call myself an astronomer, although I 
have made myself in some degree acquainted with astronomy. 

N. Is not that sufficient ? If you have applied yourself to 
astronomy, you arc certainly a pupil of Co2)ernicus. 

A. Yes, I do indeed believe that the earth moves round 
the sun. 

N. Did I not know that beforehand? 

Erwin. But if all those who have studied astronomy are 
so united in opinion, we must thence conclude that there is 
no foundation for a dispute. 

N. Do you not believe so ? There is a sort of compact 
among them. 

P. But it would be a very remarkable compact that so 
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many hundred men, of so many different parties, both in 
religion as well as politics— men who were in some points at 
variance with one another upon important scientific subjects — 
should always continue to be of opinion that the truth con- 
cerning the arrangement of the solar system ought to bo kept 
secret. I shoi^ld sooner believe that all those w ho now speak 
against the Copernican system were in the secret service of 
the Pope, because he condemns it ; although the importance of 
the thing has extorted from him the permission that it may 
be proposed as the most convenient basis of calculation. 
Meanwhile, I am fiir from really admitting this convenient 
mode of explanation. Yet it is quite incredible to me that, 
among the various people who have pursued astronomy during 
the last tw'o centuries, there should not at least have been one 
who was not either sufficiently honest, or sufficiently ambitious, 
or sufficiently desirous for the great reward which he might 
have expected from the Court of Home, to have betrayed the 
secret. 

N. There certainly have been such men ; but if any one 
rises and says that the (IJopernican systtan is false, astronomers 
arc immediately at hand, and uniuiimously declare that he 
imderstands nothing of their science. 

P. But they might teach it to other honourable men. 

N. The incredulous w^oiid w'ould beware of visiting such a 
teacher. 

P. But those who are credulous? There is no small 
portion of these. 

N. They can spend their time on something bettor. Do not 
let us speak any more about it. Do not require that I 
should believe a new-fashioned bookworm rather than our old 
Tycho Brahe, wdio drew his learning from the great star-book 
of the heavens. 

A. It certainly entirely depends upon yourself w'hcthcr you 
wish to discuss astronomy ; but as some of your words were 
aimed against me, I must be permitted to show that they did 
not hit me. 

N. Well, let us hear. 

A. You spoke as if I had never read in the star-book of the 
heavens, but I must say that I have several times observed 
the heavens, and have seen things there wdiich Tycho Brahe 
never saw. 

N. That was probably the Copernican theory. 
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A. You certainly do not mean precisely what you say, for 
you cannot indeed believe that I never observed the heavens 
with a telescope. 

N. But Tycho Brahe did not possess that wisdom. 

A. He died in 1601, and the telescope was discovered at a 
later period. The first time that it was used in observations 
in the heavens was in the year 1609, and the first publication 
of what was discovered by this new expedient appeared in the 
year 1610. 

N. Who knows ^vhether Tycho Brahe had not himself 
discovered and employed it previously, without mentioning it ! 

A. And would he at the same time have remained silent 
on what he saw by means of it } Your zeal for our celebrated 
countryman leads you too far. 

N. Well, what new things were discovered by the telescope 
which Tycho Brahe had not already seen ? 

A. Galileo, who first employed the telescope for observa- 
tions, discovered that the planet Jupiter had four moons. 

N. Well, that was a good thing for him. 

A. But still better for us. 

N. llow so.^ 

A. We have by it obtained a glorious means of determining 
how fur one place on the earth lies east or west of another. 

N. I cannot certainly contradict you on this point ; it lies 
beyond me. 

A. By no mentis. I will not at present speak according 
to the Copcrnican system. I begin by saying that the sun 
rises in the east. You have nothing to say against that.^ 

N. No ; that is spoken rationally. 

A. Any spot which lies due east of another spot has con- 
sequently its morning, mid-day, and evening, at an earlier 
period of time than this last; and even if it does not lie 
exactly east of the other, but at the same time rather more 
north, or rather more south, w hich would produce a difference 
in the length of the day, together with the rising and setting 
of the sun, still the spot situated most to the eastward would 
have an earlier mid-day. 

N. That is of course understood. 

A. If one spot lies so far to the eastward of another that its 
distance from it forms of the whole circumference of the 
earth, it is already 1 2 o’clock in the former, when it is 11 in 
the latter place. If the difference were two hours, then the 
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distance between the two spots would be twice in other 
words, y'j of the circumference of the e.'irth. If, on the other 
hand, the difference >vcre only half-an-liour, then the distance 
would be only half a twenty- fourth ; that is to say, of the 
circumference of the earth. If the difference w(tc four 
minutes, which constitutes -gf of an liour, we must then 
divide the circumference of the earth into 15 times 2 \ — that 
is, into 360 parts — to obtain an extent as long as the distance 
between the two spots. 

N. All that put together is perfectly good ; but now what 
farther ? 

A. Now if we had a sign that it w'crc possible for us to see 
at the same time from different places, even many hundred 
miles apart, and that the moment in which the sign was seen 
the stroke of the clock of that place were to point to a clock, 
which followed with exactitude the course of the heavens, 
should we not from it learn the difference of time in those 
places, and might w'e not use this to calculate their reciprocal 
eastern or western position ? 

N. Good! 

A. Well, wc have a similar sign every time one of Jupiter’s 
moons conceals itself behind that planet. 

N. But that proves nothing for the Copcrnican system. 

A. I did not even intend it should do so; but my object 
was to speak further with you on your doubts ; and I wislied 
to seize tliis opportunity, to give you an example that it has 
not been merely trifles which Jiave been discov ered since the 
spirit of Tycho Brahe ascended into that world where he no 
longer required our telescope. 

N. I have nothing to say against this, if I can only sec 
that these important things would not have caused him to 
alter his opinion. 

A. It is true that this important result of the discovery of 
Jupiter's moons would not have changed his opinion ; but it 
contained something besides, which might have had a great 
influence on it. Consider for a moment that the chief ground 
why the Copcrnican system is not gladly adopted by the 
multitude, is because they dislike to abandon the notion that 
all the heavenly bodies were created for the earth alone ; and 
on that account, that this M’as the centre round which the 
whole universe turns. Must wc not doubt this idea, if we 
have seen that other planets have also moons; and, indeed, 
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moons so for remoyed from us that we cannot behold them 
with the naked eye. It requires a strong power of imagina- 
tion to believe, that such moons were rather created for us, 
than for the spheres which they illuminated. 

N. But yet you said that these moons were of great use 
to us. 

A. You are very ingenious. But you fotget that the 
planets Saturn and Uranus also have moons, which are still 
more difficult for us to observe, and on that account are not 
easily employed for determinations of this kind. Yet you 
might yourself conceive that in the future wo may reach 
such a point, as to derive some benefit from them here on 
earth. But if on that account you would say that they are 
merely created for the earth, you Tvould not, probably, find 
many who would believe that you were serious. 

N. Do you not then believe that Tycho Brahe, if he had 
become acquainted with this discovery, would have been 
unable to answer it ? 

A. I am willing to believe that; for what can we not 
defend, if we desire no more than to defend ourselves against 
the fancied humiliation of confessing error ? But I think far 
too highly of Tycho Brahe to attribute such a sentiment to 
him. He was an inquirer after truth, and not a contemptible 
advocate. Dissimulation did not belong to such a man. I 
must, meanwhile, observe that I have pre-supposed in my 
answer that he had seen this fact in connection with the 
others, partly by the aid of the telescope, partly by mathema- 
tical researches on discoveries which had already been made ; 
for it is rare that any one fact standing alone will determine 
the opinion of a well-grounded thinker. Even in the two 
years immediately following the first use of the telescope for 
observations in the heavens, there occurred various discove- 
ries which must have had the greatest influence on the 
notions concerning the system of the world. Before the 
telescope was known, people could still cling to the idea that 
the planets were distinguished from the earth by their lustre. 
It was said, the planets are luminous bodies; that the earth 
is dark : how then can we say that the earth goes round the 
sun like the other planets? It has no similarity to a planet. 
The telescope removed this objection, and plainly showed, 
what previously could only be surmised, that those por- 
tions of a planet which are not illuminated by the sun, are 
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obscure, similar to the unillumined portions of tho moon. 
The earth may therefore seem to the other planets to have 
the same lustre as these or the moon appear to us to possess. 

N. But would Tycho Brahe have also allowed himself to 
imagine that the planets must be as great, or still greater, 
than the earth ? 

A. It was’not necessary to teach him that. He well knew 
that the heavenly bodies are so far distant that they must be 
very large to be seen as we sec them, and that many of them 
must be far larger than the earth. Wc have, indeed, now 
more exact measurements than his instruments permitted, 
although, for their time, they were excellent; but this alters 
nothing in the main question. What, on the other hand, he 
was unable to see with his own eyes, was, that the planets 
have spots on them like the moon, and that, by observations 
on their changing position, we can perceive that the planets 
turn on their axes. 

N. On this point I once read something from which I 
learnt that the astronomers, who were formerly so united in 
opinion in all things, are now disagreed whether the planet 
Venus accomplishes her rotation in somewhat more than 
twenty-three hours, or whether she occupies more than 
twenty-four days for it. What now is to be thought of the 
other revolutions ? 

A, Astronomers are forced to submit to a very severe 
treatment. If they agree in their opinions, their enemies do 
not hold it to be from conviction, but by a compact. If they' 
disagree on the exact period of the rotation of a single planet, 
this must prove that they disagree with respect to all those 
planets on whose period of rotation they are unanimous. 

N. Very well. Wc will allow the astronomers to agree 
that planets do turn upon their axes. 

A. Tycho Brahe did not see the mountains in the moon. 

N. Nor have I seen them, and yet I once viewed the moon 
through a telescope ; but I saw nothing more than that it was 
uneven. 

A. You are right; but unevenness which is so great that 
we are able to perceive it at a disbince of 50,000 miles, must 
be rather more than a few yards high. And great elevations 
on a sphere, you will probably call mountains ? 

N. But is the moon so far distant ? 

A. That is proved by measurements. Even your friend, 
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Tycho Brahe, contributed to this calculation, and even if his 
measurement could not be quite so exact as that of the present 
time, there 'would not be such a^great difference as to oblige 
us to 'notice it here ? But we have now an opportunity in 
which you may allow yourself to be instructed by experiences 
and observations, which arc quite within the sphere of con- 
templation of the sound understanding of man. 

N. Let us hear. I am curious. 

A. Do we not see the highest objects on earth at tlic 
greatest distance ? 

N. Of course. 

A. And inversely, if we can sec tlie summit of an object 
at a remote distance, we must conclude that this summit lies 
liigli above the flat country, or the surface of the ocean. 

N. Certainly. 

A. A mountain must be very high, even when it is seen at 
a distance of twenty miles ; now "when the moon can be seen 
at one and the same time from several places, which arc more 
than 1 ,500 miles apart, it must be many hundred miles high 
above the earth. This is, indeed, indeterminately and feebly 
expressed, when compared to our exact knowledge ; but it is 
sufficient to prove, that no learning is required to conceive 
that the moon is much farther removed, and that it must be 
of a much greater size, than the thoughtless multitude, who 
doubt the calculations of astronomy, can have any idea of. 
They might come to the same conclusion ; nay, they might 
themselves gain a better idea of its distance, if they consider 
that, whether we behold it high or low in the sky, if it is not 
80 low as to oblige us to sec a number of terrestrial objects 
at the same time which impede our view, it appears to us 
equally great, although it floats over places which arc many 
hundred miles removed from one another. 

N. I must, indeed, grant that my doubts on this point 
went too far. 

A. If your faith were not opposed to it, would you not 
now yield, dear Northlight ? 

N. I dare not appeal to faith, in opposition to astronomers, 
but I may, indeed, appeal to my senses. If these show me 
that the heavens turn round, and that the earth stands still, 
no subtility shall make me believe that it is the heavens 
which stand still and the earth which moves. 
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A. You arc not far removed from maintaininp;, that for the 
honour of our senses we ouc^t to deny the understanding. 

N. How so ? 

A. Wc should he forced to believe, if we were compelled 
to follow your principle, that a thing w’hich we see at a great 
distance is really small, and that it gradually becomes greater, 
the nearer we approach it ; that an avenue, where it is most 
distant from us, is narrower than where it is near us ; that 
the lamps in the street arc so much closer together the farther 
wc are removed from them. 

N. Well, our senses themselves rectify these errors. 

A. Therefore the testimony of the senses requires correc- 
tion. 

N. Yes, by comparison with one another. 

A. But you do not then mean to say that the senses them- 
selves make the comparison; for the faculty of comparing 
things which wc have seen at different periods must bo 
ascribed, indeed, to the understanding. 

N. Allow the understanding to have its share ; but tlic 
senses are the chief agents. 

A. I do not think so. But I w^ould rather ask you a few 
more questions to learn your real opinion. When a ship 
makes a turn, does it not seem as if the shore ran round the 
shi]) ! 

N. It docs, indeed. 

A. And in the evening, when I wander in moonlight, and 
it seems exactly as if the moon accompanied me, then the 
senses again correct themselves. 

N. The senses here require no correction, but only the 
astronomers ; that does not concern me at all. 

A. I think, however, it does ; for insbmee, when two 
travellers meet one another, and each of them asserts, on the 
testimony of his senses, that the moon has accompanied him, 
which of them is in the right ? 

N. I am still of the same opinion, that here the one expe- 
rience corrects the other, and that we thence learn that the 
moon has accompanied neither of them. 

A. But now if an inhabitant of the planet Jupiter were to 
meet with one of the inhabitants of the earth, and if the first 
said, according to the evidence of his senses, that all the 
heavenly bodies turned round his planet, but the last that 
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these revolved round the earth, the one experience might then 
likewise correct the other. ^ 

N. But I doubt whether Jupiter has any inhabitant ; and, 
supposing it has, they will yet never meet us. 

A. Therefore the same thing happens to us, the inhabitants 
of earth, as would happen to the traveller in moonlight, if he 
met no one. 

N. No, he might correct his error if he turned back. 

A. By no means, for his senses would then only have 
taught him that the moon tunicd round with him. 

N. But even though the senses do deceive us now and 
then, still when God’s Word docs not speak to us, we have 
nothing further in which wc can confide. 

A, The understanding ? 

N. There is no dependence on that. 

A. You arc its great enemy. Yet you allow it to pre- 
calculate the whole almanac, wdth the length of the days, the 
rising and the setting of the sun and moon, kc. You even 
allow it to foretell the eclipses of the sun and moon duiing 
the whole year. You also permit it to invent machines 
which furnish you with many of the comforts of life, which 
otherwise would either be unattainable or unknown, and even 
to arrange the civic commonwealth by well-considered laws. 
In short, the understanding is a misapprehended friend, to 
whom you must apologize. 

N. But does the understanding never err ? 

A. How, indeed, could I venture to deny the truth, that 
man may err in the use of each of his mental faculties, just 
as much as in that of his senses ? 

N. Then there is no other wisdom than the Word of God. 
I will hold fast to that. 

A. That is perfectly true. Such is also the opinion of 
astronomers, 

N. How am I to understand that ? 

A. As naturally as possible. The movements of the world 
they read in the book of law^s which God has written in the 
heavens wdth his own hand. 

N. But they read it by the aid of their own deceitful 
understanding. 

A. Let us, however, speak somewhat more exactly. 
Astronomers first became acquainted with the heavens by 
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the aid of their senses. They have collected the experience 
of thousands of years on tj^e events of the heavens. They 
have continually endeavoured to invent better instruments, iu 
order to see the planets, and to measure their magnitude, 
distance, and movements. They have always compared their 
calculations .with what occurred in the heavens. Ought wo 
to doubt that so much honourable diligence and so much 
inquiry does not, in some way, lead to truth } 

N. Yes, if our understanding were not so obscured. 

A. Do not, however, imagine it so obscured as to lose the 
power of calculating events of the heavens hundreds, nay, 
thousands of years beforehand. 

N. Tycho Brahe was also able to do this, although he 
permitted himself to be guided by the Bible. 

A. If the Bible were a guide for astronomical calculations, 
then Tycho Brahe would luive learnt from it the laws of 
Kepler. 

N. I have heard so, but they chiefly relate to theory. 

A. They arc founded on experience, and wo owe their first 
consolidation to Tyebo Brahe’s beautiful observations. Mean- 
time, the experience of two centuries has confirmed them. 
Every new planet which is discovenjd has given a new proof 
for these laws. When Sir William Hcrschcl, in 1781, dis- 
covered the planet Uranus by the aid of Kepler’s laws, 
only four years afterwards we were enabled to calculate tiiat 
it would require eighty -four years for it to go once round 
the sun. When, in 1801, Biozzi discovered the planet 
Ceres, but after a few days of observation fell sick, and was 
then unable to re-find it, its proper position in the extensive 
space of heaven was rediscovered by calculation, which rested 
on the same laws. Once more, in later times, wc have 
received a great proof of the validity of astronomical calcu- 
lation by Halley’s comet. For seventy years and more it 
had been invisible to the inhabitants of earth, but its path 
was calculated, and it came at the predicted time. 

N. But does it not occur to you that you attempt to prove 
astronomy by the coincidence of prophecies } 

A. This quibble of words is not new to me. 

N. You call this remark a quibble of w’ords } 

A. Yes, a quibble of words. What more? When you 
say that it is not right to prove the truth of scientific opinions 
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by prophecies, you certainly understand by prophecy a pre- 
diction which has sprung from an inner feeling or perception, 
without the understanding being able to account for it, and 
prophecies, in this sense, do not belong to science; but if 
you will understand by prophecy a prediction founded on 
knowledge clearly manifested to the understanding, then it 
entirely belongs to science. Besides, I beg you will ask your 
understanding whether it is not a great proof of correct 
knowledge, when we are taught to predict events in a 
determined manner, not merely indefinitely, but with the 
utmost exactitude of time and place ; and when such pre- 
dictions have been confirmed many thousand times, is not 
the proof then beyond the means of refutation. And is 
there any use in bringing forward other proofs before people 
who have not themselves studied science, and who will not 
give the requisite time to study it? 

N. But was it not then possible to pre-calculate the events 
of the heavens just as correctly, according to Tycho Brahe’s 
doctrine ? 

A. Before I answer this question, I must call your atten- 
tion to the fact that there are tw^o kinds of pre-calculations in 
astronomy. The one is founded on this, that we must have 
collected some tolerably complete observations on a whole series 
of changes, and have seen them recur constantly in the same 
order. We then predict that it will occur at a future time. 
This kind of prediction clearly requires no insight into the 
laws of nature. The other kind, on the contrary, is espe- 
cially founded on and distinguished by this, that by the uni- 
versal laws of nature, we can foretell something about objects 
which arc new to us. We do not, then, proclaim the return 
of that which we have already seen take place with the same 
things; but something w’hich natural reason, through the 
force of knowledge, says must necessarily happen. The two 
first examples which I have just given belonged wholly to 
this class, and neither the system of Tycho Brahe nor the 
older system anywhere offers a similar one. Even that 
example which I drew from Halley’s comet, in which part of 
the prediction rests on a frequently repeated recurrence, still 
contains this peculiarity — that w^e should have been unable 
to predict the inequalities in the periods of circulation, had 
w'e not been in possession of Newton’s glorious theory, which 



CHRISTIANITY AND ASTRONOMY. 


437 


is most intimately connected with that of Copernicus, and 
without which also most other astronomical calculations 
would be imperfect. 

N. In what docs this Newtonian system consist ? 

A. To give a somewhat circumstantial account of the chief 
elements of his doctrine would be too much for one evening ; 
but its most simple principles I will gladly mention, for they 
speak to the unprejudiced and sound understanding of man. 
He has developed the great thought, that the movements of 
the planets occur according to the same laws as the move- 
ments here on earth. 

N. Which laws do you allude to ? 

A. I must first mention one which was discovered before 
^16 time of Newton, namely, that an inanimate body can as 
little set itself in repose if it is in a state of motion, as it can 
set itself in motion if it is in a state of repose. 

N. That seems rational enough, but it is contrary to expe- 
rience, which shows us that a body set in motion — for in- 
stance, a ball which we roll down a path — often stands still of 
its own accord. 

A. No ; only because the little inequalities which it en- 
counters, and the particles of air M'hich it must drive out of 
the way, gradually cause it to stand still. It has been proved 
by innumerable experiments that a movement lasts so much 
longer the more these kind of obstacles are displaced. E\it 
we may draw still more results from this absence of will in 
the inanimate object; for on tliis ground the body set in 
motion neither can alter its velocity nor its direction. 

N. But yet >ve see that a ball or a stone which is thrown 
in a direct line describes a crooked path. 

A. The cause lies extraneous to the body that is thrown : 
it is gravity, which is a power by which the earth attracts all 
bodies to itself. 

E. The law which you now explain is called the law of 
inertia. 

A. Certainly it is called so, but this name easily leads to 
the belief that an impotcncy is attributed to bodies which 
would little accord with nature. Bodies are not w'anting in 
forces to act, but in a will, even to begin a change in the 
aioplication of their forces. 

E. It is really astonishing that mankind remained for so 
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many thousand years unacquainted with such a natural 
thought. It was, indeed, Descartes who first discovered it. 

A. We must rather say, gave it general admission; for 
Galileo had already grasped it. But at all events, the full 
signification of the absence of will in matter was not perceived 
above a century and a half before our times. 

E. Ihxactly; but I fear that I have interrupted you too 
much. I must not prevent you from continuing. 

A. It is the result of gravity that all material things attract 
each other throughout the whole wwld. The movement of 
falling bodies is occasioned by their being attracted from all 
parts of the earth. 

N. That seems to be explained naturally enough. 

A. Now Newton farther says, that the attraction between 
two bodies becomes so much the more feeble the farther they 
arc apart; not, indeed, that they attract each other twice 
as little when they are twice as far apart, three times as 
little when the distance is three times as great, and so 
on: but he shows that both the force of attraction, as all 
other active forces, which proceed equally in all directions, 
acts so much the more feebly at the greater distance ; and 
that to find the degree of feebleness, we must multiply the 
proportion of distance into itselt* ; so that the force in twice 
the amount of distance is twice two, or four times less ; in 
three times the amount of distance three times three, or nine 
times less ; and so on. 

N. That is quite extraordinary. 

A. On the contrary, it is natural. Let us take our ex- 
ample from another active force, that we may be enabled to 
follow it better with our senses. Place a bit of paper one 
yard from a light, this paper will receive a certain number of 
tlie active forces of light, wliich the flame emits on all sides. 
Now move it two yards distant, and it will not receive nearly 
so much activity of light; much that was previously received 
now passes it. If wc were to put another piece of paper in 
its place, which at the distance of two yards should now 
receive all the action of light M^hich was before received at 
the distance of one yard, it must be .twice as long and twice 
as broad as the first ; but this gives foui* times as great a 
surface. You thus see that this mode of dispersion lies in 
the peculiar quality of space. 
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N. I did not believe that it was such a natural thinp;. 

A. Newton now shows farther, by an ingenious calculation, 
that the magnitude of the elfect which arises from the at- 
traction of all portions of a sphere, is so constituted, as if 
all these portions were in the centre; which cannot, in 
reality, be the case, but which greatly facilitates certain 
calculations.’ 

N. For what docs he use these calculations ? 

A. When we wish to compare other attractions with those 
on the surfitcc of the earth. We have simple means for the 
purpose. The distance of the surface from the centre we 
may call a radius of the earth. Now, if an Object is at the 
distance of two radii of the earth from the centre, then the 
earth attracts it four times as feebly; if it is distant ten radii 
of the earth, one hundred times as feebly; if it is sixty radii 
of the earth removed, it is sixty times sixty, or 3000 times as 
feebly attracted. 

N. You have to make a long calculation. 

A. It is now completed. 'J’he last calculation tells us how 
much the moon is attracted by the earth when it is removed 
about halfway between its greatest and l(‘ast distance. 

N. But how can wc see that the calculation is correct ? 

A. You remember that the straight path is the movement 
which bodies must follow when nothing diverts them from it. 
Now the moon never continues in the direct path towards 
which its course aimed at the preceding moment, but the . 
attraction of the earth constantly causes it to deviate, so that 
the moon necessarily wanders roimd the earth. 

N. 'Fhat docs not, ho>vevcr, semn so certain to me. 

A. The one thought, nevertheless, has led us to the other; 
meanwhile, wx* are not yet at the cud. If we calculate the 
curve which is exhibited to us in the moon’s j)ath by observa- 
tion, it is just as great as it must be, in conformity with the 
doctrine ol* attraction. Every minute it deviates from the 
previous direction fifteen feet five-eighths. Figure to your- 
self distinctly what this really expresses, that amidst all the 
innumerable magnitudes wdiich this deviation might possess, 
wc, in reality, hit on the only one which is the rcsnlt of the 
doctrine of attraction. You must add to this, that the moon, 
in each of its rotations, one time approaches nearer by one 
radius of the earth, another time recedes as much farther 
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away from us. In each new position it has a different dis- 
tance, and makes a different curve ; but in each of them we 
also obtain a different number from fifteen feet five-eighths, 
and always exactly that one which follows from the laws of 
attraction. You thus see that all these various numbers 
prove an agi-eemcnt between thought and reality. Do not 
you think that this must inspire confidence ? 

N. I confess it is very remarkable. 

A. Now if wo further calculate the paths of all the planets 
round the sun, we find again that they are exactly constituted 
ns they must be if the sun attracts them according to the 
laws we have considered. The same occurs when we con- 
sider the moons of other planets. Their paths are exactly 
such as they necessarily must be if the attractive force of the 
planet acts according to the same laws as those of the earth 
and tW sun. 

N >Dis, then, is the universal doctrine of attraction? 

A. Only a very hasty sketch of it. To behold it in its 
inward harmony, we must devote mucli diligence and time 
on it, wliich, nevertheless, we should never rcj)ent. But I 
observe that there still remains much whose omission would 
be inexcusable, even in this rapid sketch. I must, especially, 
beg you to observe, that Newton’s theory proves that the 
figure of the earth entirely depends on the same universal 
laws of nature, as the laws of motion belonging to it and to 
the other planets. A careful research has shown us that the 
earth has been fluid before it assumed its present condition. 
These fluid particles, if otherwise prevented, necessarily 
arrange themselves into a sphere, where all parts of the sur- 
face arc equally distant from the centre. But tlie rotation of 
the earth on its axis, altered this. Its rotation does not set 
in motion the ])ortions of the axis; but every other portion 
must describe a circle, which is so much the greater, the 
farther it is from the axis. Now, both inquiry and experience 
have proved that there is an endeavour in such a circidation 
to remove to a distance from the centre of the circle, and 
that this endeavour increases with the magnitude of the circle 
described. Hence it happens, that the rotation of the earth 
expands the earth in its great central circle, whicli we name 
the equator, and in all the parts lying near it. This percepti- 
ble deviation of the earth from the spherical form, was disco- 
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vered by inquiry sixty years before the experiences were col- 
lected which confirmed it. The peculiar form of the earth 
is, therefore, a proof that it turns upon its axis. 

N. I scarcely know what to say further. 

A. And the planets also exiiibit a deviation from the spheri- 
cal form, each according to its magnitude and velocity of 
rotation. 

N. I do not deny that there is a great unity in this 
doctrine; but this unity is but idle talk to me, for I am 
compelled to say, that it is opposed to the Bible. 

A. You allude to the well-known passage in Joshua, where 
it is said that the suii stood still; but it appears to me, this 
as little proves that it was the author’s opinion that the sun 
really moved, as if wo were to assert, that he who writes the 
almanac adopts this opinion, because he says that the sun 
rises or sets, instead of saying that the earth turns it«'^lf on 
this or on that day in such a manner ; that in CopenL..^ .i, it 
ap]}ears as if the sun rose about seven o’clock. We should 
be more inclined to ridicule the astronomer, if, for the 
honour of his system, he were to express himself in such a 
pedantic manner. It is certain that if Copernicus himself 
had related the aforesaid events, he could not, without 
pedantry, have expressed himself differently from Joshua. 

N. But yet the Bible must be understood literally. 

A. Even in this acceptation there must still be one passage 
which you cannot take literally, namely: Tho letter killeth, 
hut the spirit maketh alive. But I need not enter here on a 
discursive treatment of the subject- There are a sufficient 
number of passages, when the Bible speaks of the earth, in a 
manner which cannot possibly be taken literally. Is not the 
globe mentioned in several passages in perfect accordance 
with our notions? But in other passages (for instance, 
Job xxviii. 24), the ends of the earth are mentioned; and 
in the lievclations, the four angels who hold the four corners 
of the world. In Job xxviii. 13, and in many passages of 
the same book, the wings of the earth are cited as the most 
poetical designations for the movement of the (‘arth. But if we 
desire absolutely to believe that the Bible teaches us astro- 
nomy, it seems, when all is put together, that it rather teaches 
the movement, than the absence of movement in the earth. 
1 think, meanwhile, that the Bible, if it had been intended 
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to teach astronomy, would have certainly expressed itself 
more distinctly. 

N. It will indeed bo difficult, perhaps even impossible, to 
reply to this question by single passages from the Bible ; but 
all my Christian feelings are opposed to the doctrine of 
astronomers. 

A. If I understand rightly, you do not assume that the 
Bible contains the clear expression of the doctrine that the 
earth stands still, so that every one who builds upon the 
Bible must necessarily bo convinced ; but you think that a 
profouiidcr comprehension of the view of the Bible in its 
oneness would determine the matter. You feel so persuaded 
that it is you, and those wedded to your opinions, who here 
understand the Bible correctly, and that you are guided by 
the Holy Spirit, that you venture to defy the strongest 
counter-proofs deduced from reason and experience. 

N. You press me very hard. Shall I then abandon my 
Christianity, which I do understand, for your astronomy, 
which I do not ? 

A. Smooth words often deceive our senses. Express your- 
self with rather more exactitude, and your question assumes 
a vciy different aspect. Do not say, shall I abandon my 
Christianity? but say, sliall I correct the method by which 
I, in accordance with many others, have understood Christi- 
anity for many years past ? 

N. Do not fo*gct that this mode of understanding Christi- 
anity is of very ancient date. 

A. Neither do you forget, that even amidst the ancient 
modes of comprehension there are gieat differences, and, 
above all, do not forget that thei’e have been many men 
whose honest devotion to Christianity cannot be doubted, and 
who have found no real opposition between their religion and 
their science. Thus, there is one mode of comprehending 
(Christianity by which it docs not come into opposition with 
truths which reason and experience show us cannot be 
refuted; there is another mode of comprehension, by which 
Christianity cannot be united with these truths. I do not 
now ask, what you can answer before man ; but I ask, can 
you answer before your conscience for imagining that the 
Holy Spirit urges you to reject decided truths? You say 
that you understand Christianity; but neither you nor any 
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man understaiuls it fully. You say that you do not under- 
stand astronomy. That is true. But the question here is of 
certain positions on which all who have any knowledge are 
agreed, and which you would reject merely on tlie ground of 
your supposed deeper insight into Christianity, although many 
pious and learned Christians have adopted it. 

N. I perceive that the case has assumed such an aspect, 
that I must appear arrogant to all those who do not agree 
with me, and yet I can assert that my opinion in this matter 
is connected with my wliole inward being. I will speak 
openly. All your natural sciojice i.s adverse to the disposition 
of my mind; it transforms tlie whole mode of thought, and 
turns it away from Cod. In your science, it is not lie who 
permits the sun to rise and set, or who holds the earth in his 
hand, or who gives summer and winter. No; with you it is 
the blind laws of nature wdiich accomplish this. It is not 
His anger wdiich emits the lightning. No! With you it is 
only an electric spark, driven by blind necessity. It is not 
His pow'cr which ])ermits the storm to sweep over the earth. 
No! it is disturbed equilibrium. It is not His goodness 
W'hich sprinkles the earth with the ■waters of the heavens. 
No ! it is only, as I have been told, a sport betw'cen warm 
and cool currents of air. 

A. I call that >vell spoken ; for you seem to me to have 
distinctly expressed the fundamental idea which determines 
your conviction. I wdll endeavour to be Cvpuilly cletir. But 
first* tell me, do naturalists deny that the whole world 
originates from God ? 

N. No; they willingly grant this with reference to tho 
whole; hut yet they find the cause of each single event in 
the laws of nature, so that God has no part to act in it. 

A. But from whom do the naturalists believe that these 
laws proceed ? 

N. I do not deny that they allow Him to be a lawgiver ; 
but they do this iu order that they may spare Him all further 
trouble with the government. 

A. Do you believe that we consider these laws of nature 
to be regulations which some one has given to God ? 

N. You must indeed conceive that God has given them to 
himself. 

A. But it could not then be im]>ious to say, that God acted 
according to regulations which he had given to himself. 
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N. No ; we certainly could not maintain that. 

A. But do you think that the profoimd naturalist consi- 
ders this mode of representation as perfectly worthy of the 
Divinity? 

N. I do not know what you mean. 

A. If wc conceive the laws of nature to ho regulations 
whicli God liad once determined by himself to be those which 
nature sliould obey, and from which he has never deviated 
since, then the limits of our human capacities W'ould be 
involved in the notion. 

N. Then what is there true in it ? 

A. All existence is the unceasing work of God, in which 
there is an impression everywhere of his infinitely perfect 
reason, which never alters. This continuous operation of 
divine reason, and this eternal similarity with itself to the 
laws of nature, must be submitted to our consideration. It 
thus is literally true, wlicn it is said that God permits the sun 
to rise, that he orders the change of the seasons, and the 
course of lightning ; but many men arc desirous that God 
should arrange these things according to their own notions, in 
opposition to nature, which notions arc held to be so perfect 
in themselves, that they think the power and wisdom of God 
is denied, if that which they attribute to Him is doubted. 
That is the secret, you see. 

N. Well, I willingly believe that a person may be a good 
Christian, although he admits the Copernican system ; but I 
hope you will not deny, that he may be a good Christian 
although he rc'jects it. 

P. Certainly, we can be good Christians with pure child- 
like fiiith, Avithout either understanding or admitting any 
astronomical system whatever ; but it would but little befit 
XI Christian thoughtlessly to reject a scientific opinion which 
he did not understand. 

N. Still we do not become better Christians by its adop- 
tion ; we may view it with indifference. 

A. I cannot even here grant you to be in the right. It is 
•certainly true, that many men may be so ignorant that astro- 
nomy is necessarily a matter of great indifference to them, 
xind that they must have learned much of other things, before 
they could derive true benefit from this. But all men are not 
60 situated. Let us remember that every piece of knowledge 
serves Christianity. I was surprised when you required that 
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our contemplation of the physical universe should merely 
depend on the testimony of the senses. The common result 
of this is an entire misapprehension of human nature. Science 
has this in common with religion, that it endeavours to raise 
us above the impressions of our senses. Christianity, whose 
holy books are written in two languages, which arc strange 
to most times and places, and which embrace so many sub- 
jects for inquiry, contains innumerable demands for reflection 
and cultivation. A great portion of the Christian world have 
obeyed these demands ; and in spite of many errors which 
by the condition of humanity necessarily creep in, it has yet 
thereby reached a far higher degree of Christian enlighten- 
ment and Christian life than those barbarous nations who 
constantly mingle tlioir gross conceptions with Christianity. 
Man, although religion strives to teach him something better, 
is far too strongly inclined to view the material \vorld as 
actual true existence. Ought it not to contribute greatly to 
wrench him from this narrow circle of thought, if he sees 
that the earth which, to his imagination, was the firm sup- 
port of everything, is itself only a moving part in a greater 
world ; tluit heaven and earth are only an appearance, behind 
which lies a deeper and more enduring order in reason ^ 
Should not the insight that the whole world is not merely 
created for men, be a small remedy for his pride ? Should 
not the magnitudes which a more accurate perception of tho 
world places before the eyes of man, enlarge his mind ? 

N.* How learned we must be, in order to become better 
Christians! 

A. Do not misunderstand me. Do you think me so narrow- 
minded as to imagine, that every man ought to study all tlic 
sciences ? No ! It is not now a question of learning; we only 
here speak of the acceptance of discoveries with love and joy, 
which have been made in the system of the world by the 
investigations of many centuries. It is by no means indif- 
ferent whether man despises a noble spiritual enjoyment or 
not; the pleasure we receive from it is at all times an ap- 
proach to God. Only survey, in your mind, the fundamental 
features of the system of the world. Every planet is a 
gri^at dark sphere like the earth, and receives its alterna- 
tion of day and night from the same sun. This is obtained 
by each of these spheres turning on its axis, so that one 
side is illuminated while the other is dark. In the same 
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manner each of them receives its seasons, because it goes 
round the sun in a certain time, and on a prescribed path ; 
and each planet receives a lustre from the light of tlic sun, 
which contributes to adorn the night of the other. On tins 
consideration we cannot avoid thinking, that these spheres 
are just as much inhabited as our own earth, although 
by beings who must be in some degree different from our- 
selves. What an incalculable variety here springs from one 
great fundamental thought ! But \vhat an infinitely wide 
circle is disclosed for our admiration, if wq consider that 
each of these countless fixed stiirs is itself a sun, and a 
centre for the movement of other spheres. We feel our- 
selves at once elevated, by this glance, into the revelation of 
Divine wisdom and creative force, and penetrated by the 
deepest feeling of humility. If Ave did not know it before, 
Ave should be compelled to learn now, that we arc nothing 
Avhen compared with God, but that we arc something through 
God. 
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ON THE SPIRIT AND STUDY OF 

UNIVERSAL NATURAL PHILOSOPHY. 


I. 

The Spirit, the Signijication^ and the End of Natural Science, 

§ 1 . We endeavour to comprehend and investip^atc tlic whole 
of nature by reason, and to represent it as a connected whole. 
The science which imposes on itself this task is called 
Natural Science, or Physics, in the most extensive sense of 
the word. 

§ 2. If wc cast an inquirinj^ glance at nature, and think of 
comprehending this infinite variety by the aid of reason, we 
are astonished at the greatness of the undertaking. Wliat 
an infinite multitude of objects we find scattered over the 
globe which wc inhabit ! What a countless host of animals 
are known to us by name ! of insects alone probably a hun- 
dred thousand are described; and yet how many may be 
concealed from our view in the ocean ! How many may 
inhabit countries which have never been trodden by the foot 
of an inquirer ! What a countless number may escape our 
sight, concealed within the entrails of other animals, which 
can only be discovered by magnifying powers ! No less 
•wonderful are the multitude of plants, of which, indeed, a 
hundred thousand have been described. And further, the 
minerals of the earth, whose depths w^e have not penetrated 
as many fathoms as there are miles to its centre ! What a 
vast scheme it must seem to become acquainted with all 
this ! And yet it is but an infinitely small part of nature. 
If we raise our thoughts to our solar system, the earth 
appears only a point in comparison, but even tliis solar 
system is itself only a point when compared with that 
portion of the heavens which wc can survey by means of 
astronomical calculation. But what is all this compared to 
the eternity in which imagination, as it advances in calcu- 
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lation, at length loses itself. If we now turn to the opposite 
side, and endeavour by analysis to penetrate into the interior 
of bodies, we continue to discover parts, which, upon a closer 
investigation, are found to be composed of others, which 
again are artificially constructed of diflTerent compound parts, 
and thus it continues without cessation. In short, we here 
also at length meet with something which our senses cannot 
comprehend. On one side^ we lose ourselves in the infinitely 
great, and on the other in the infinitely small. 

But still that is not sufficient. In the w'hole of nature wo 
discover an action which knows no rest. What appears to 
our eyes as rest is only a slow change. Everything hastens 
through innumerable degrees of development, from its origin 
to its destruction. Its whole nature is not expressed in any 
single moment of its existence. In order to know it per- 
fectly, we must therefore comprise all the periods which it 
has traversed, as in one focus. In other words, the infinite 
chain of existence which we call the world, which otherwise 
appeared beyond our comprehension, should not merely be 
viewed, as it is, but should be recognized as it was, and bo 
calculated as it be. We cannot say that natural science 
is exhausted untipall this is attained. 

§ 3, It is very clear that we have here only projected some 
of the principal features of an ideal. A science such as this 
will always remain incomplete to a finite being. Yet with- 
out an aim in view, we have no direction for our powers ; 
and without an unattainable aim, the constant development 
for which the human race is destined cannot iidvance. The 
question therefore is : How can we possibly, within our 
narrow s])hcre, form a science for oui’selves, which is an 
image, although a feeble one, of that ideal? 

§ 4. A more deeply penetrating search into nature shows us 
an admirable unity in all this infinite variety. However much 
objects may diftcr from one another, still a deeper investiga- 
tion discerns a common nature in them all. Thus we find 
the same law of organization in the whole animal kingdom, 
in spite of the greatest and most varied difference in their 
external form, and in their internal structure. While we 
have continually directed our attention, more and more, upon 
this fundamental unity, we have arrived at the conclusion 
that it is only necessary to know a few animals of each class, 
in order to obtain a true insight into the nature of the whole 
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animal kingdom. By that means wc can even obtain a toler- 
ably correct idea of animals, which no longer exist, and 
whose remains are brought out of the deep recesses of the 
earth. We again meet with this same unity in the vegetable 
kingdom, where also a fundamental investigation of some 
few organizations is suffieicuit to give a deep insight into its 
nature. In a further investigation, we find one point of unity 
common to the animal and vegetable kingdom ; yet even this 
is only part of a higher unity, until the mind is lost in one 
fundamental unity of the whole of nature which wc en- 
counter on whatever side we turn. The laws which influence 
our moon, equally influence the moons which accompany 
the other planets. The same laws govern the motion of 
these round the sun; and every planet that is diseovered 
is only a fresh confirmation of this law. But we do not 
stop here ; we have grounds to assume that our sun, along 
with several others, at the same time repeat on a large 
scale what is exhibited to us by our planetary system on 
a smaller one. Now if we once more return from those 
heavenly bodies to the bodies upon our earth, we find that 
they are all, without exception, subject to the same laws of 
motion and gravity as those heavenly bodies ,*‘SO that from our 
experiments on motion made upon this earth, wc may draw 
•inferences which may be referred to the whole universe. 
If we are thoroughly acquainted with these laws of motion, 
w^e may calculate what was at one time the position of the 
heavenly bodies, and what it will be at any given time. 
Natural philosophy offers us various examples of this. Wc 
have discovered a similar harmony of laws in the successive 
periods of various other natural events, although they are 
far from being carried out 'with the same exactitude as in 
astronomy; for instance, regular periods in the development 
of the earth, and in the movement of the magnetic needle, 
although the duration of these periods has not yet been 
determined. 

These examples show us clearly what is accurately proved 
by philosophy, that every well-conducted investigation of a 
limited object, discovers to us a part of the eternal laws of the 
Infinite Whole, 

§ 5. Now these laws, and the powers by which they are made 
to act, constitute the only invariable thing in nature. While 
all other things incessantly change their position ; while the 

2 a 
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materials of which they are composed continually alter, 
the original powers and their laws remain stationary; they 
alone endure amidst this change. One thing is only distin- 
guishable from another by the laws which are expressed in 
it ; for we hnd the most dissimilar things composed of similar 
materials, and the further we proceed in our investigations, 
we shall be the more convinced that matter in everything, as 
well as the powers by which life and action are sustained in 
nature, are everywhere the same ; but that which gives ob- 
jects their determined character, and forms infinite variety, 
is only the manner in which the actions take place in 
everything, the natural laws by which all is arranged and 
guided. In short, things are incessantly passing from one 
condition to another; in one constant growth out of the 
same matter, by means of the same powers. But matter 
itself is only space occupied by the primitive forces of 
nature, therefore it is the laws according to w^hich a thing is 
formed from which it derives its invjiriable peculiarity. But 
that which constitutes the invariable in a thing, and which 
distinguishes it, is correctly called its essence, and that part 
of its essence which it docs not share with others, its peculiar 
essence. We may, therefore, affirm, that the natural laws 
according to which a thing is formed, taken together, consti- 
tute its peculiarity ; and that the knowledge of the natural 
laws in action is the knowledge of the essence of the thing. 

§ 6. But the essence of a thing does not consist in one single 
natural law, which may be expressed as an idea, in a pro- 
position ; but in a union of various natural laws, wdiich form 
together a higher law, for w’hich, however, w'e in vain seek an 
expression. We may, therefore, regard the essence of each 
thing as composed of innumerable others; but in itself it is 
only part of a still greater chain of being, and is connected by 
them with a higher unity (as, for example, the earth can never 
be perfectly comprehended if we do not at the same time 
consider it as a part of the solar system), w’hich again is only 
a part of a still higher, and so on, till at length thought loses 
itself in the Infinite All. Thus all natural laws form together 
a unity, which, viewed in their activity, constitute the essence 
of the whole world. 

§ 7. If we investigate these laws more closely, we find that 
they harmonize so perfectly with Reason that we may assert 
with truth that the harmony of the laws of nature consists in 
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their being adapted to the dictates of Reason, or rather, by 
the coincidence of the laws of Nature and the laws of Reason. 
The chain of natural laws, which in their activity constitute 
the essence of everything, may be viewed either as a natural 
thought, or more correctly as a natural idea ; and since all 
natural lawg together constitute but one unity, the whole 
world is the expression of an infinite all-comprehensive idea, 
which is one with an infinite Reason, living and acting in 
everything. In other words, the w orld is a revelation of the 
united power of Creation and Reason in the Godhead. 

§ 8. We now first comprehend how wc can recognize nature 
through Reason, for Reason again recognizes herself in all 
things. But, on the other side, we can also conceive how our 
knowledge will never be more than a faint image of the great 
whole; for our Reason, although originally related to the 
infinite, is limited by the finite, and can only imperfectly 
disengage itself from it. No mortal has been permitted en- 
tirely to penetrate and comprehend the whole. Filled with 
devout awe, he must be conscious of the limits of his powers, 
and acknowledge that the feeble ray which he is permitted to 
behold, nevertheless raises him far above the dust. Yet wo 
are not connected with the inw ard essence of nature by the 
clear sight of Reason alone. As in our taste for the Beautiful 
we receive a sense for the impression of the spirit in forms, 
and in the conscience a sense for the impressions of Reason 
in life, so we also receive a sense for the impressions of 
Reason in the operations of nature, by which we feel its 
proximity, and without a distinct view of the individual 
parts, we are seized with an impression of the majesty of the 
whole. This anticipating consonance with Nature, guides 
reason in its inquiry, and is again awakened, strengthened, 
and purified by it ; both are most intimately united, yet in 
such a manner, that the former is most dominant in life, the 
latter in science. 

§ 9. It wdll now be quickly felt how wrong it w'ould be to 
make utility the aim of this, or of any other science ; for when 
we ask the use of an object, we infer that wc attribute no sub- 
stantial value to the thing itself, but only in respect to some- 
thing else, which must, therefore, be superior to it. If 
science, therefore, is only to be pursued on account of its 
utility, there must be something more worth the attention of 
a rational being than the use of Reason, or something in man 

2 G 2 
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wliicli is superior to his mind ; but since this is impossible^ 
science is good both in and for itself and it requires no 
extraneous inducement to strive after it for its own sake. It 
should be pursued on its own account, both as an expression 
of our inward life, and as an acknowledgment of that which 
divine within us. That it also produces the most excellent 
results in a lower sphere, is a consequence of the harmony of 
reason which animates everything. It is exactly these results 
which are called the uses of science ; and, so comprehended, 
we may call it the excellence of science seen from a lower 
point of view. On this depends the completeness of the 
obsnrvation, and thence it possesses an immediate interest to 
a thinking being. Seen in this point of view, the use of 
Natural Science is twofold, since it partly strengthens our 
powers even for the purposes of social life, and partly gives us 
means for their employment. Besides the general develop- 
ment and perfection which every science endeavours to effect 
on our mental powers, Natural Science especially contributes to 
enlighten and strengthen our finite reason, whilst it exhibits in 
a regulated series of contemplations the eternal laws of reason 
at the same time governing the external world. Impressed 
with this view, man enters upon each occupation with a more 
acute vision, with increased confidence, and with purer de- 
light, and fulfils it as one who acts upon inward conviction, 
not following merely a precept from without. The soul is 
immediately brought into an inward peace and in unison 
with the whole of nature, and is delivered from every super- 
stitious fear, which always originates in the idea that it is 
possible that powers which are contrary to the order of 
Reason might intrude into the eternal course of Nature. 

This, in short, is the effect of an active love of science 
beaming forth in innumerable w^ays from within. In refer- 
ence to the external sphere of action of the powers in nature, 
the excellence of science may be comprehended in the one 
great truth, it teaches us to govern Nature, 

Nature offers the few necessaries of life but sparingly to 
imcivilized man, .and only affords nourishment to a suiall 
number in a large ciicumference. Science urges her to 
greater generosity, and causes the earth to become more fruit- 
ful, and its products to be improved and manufactured for pur- 
poses which could hardly have been anticipated in the original 
matter. Thus man provides himself with an easy and com- 
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fortable condition in life, where previously necessity could 
hardly have found nourishment to allay its wants. ^Vhelv 
men formerly laboured thoughtlessly, as mere tools, and passed 
their time in servile toil, science exempts them from this 
by means of machines, which work in place of them, and 
fulfil the purpose still more completely. Man by nature is 
limited to a narrow sphere : this is enlarged by his insight 
into nature. By the aid of science he sails round the earth, 
dives to the bottom of the sea, flics through the air, and 
thus is no longer fettered to the spot of earth where he was 
born. A deep investigation into nature has enabled us to 
enlarge even the boundaries of our senses, so that by artificial 
instruments we discover a world where to our unassisted 
senses there only ap])eared a vanishing magnitude ; we dis- 
cover mountains and valleys in distant planets, and systems 
of suns where formerly the most daring imagination did not 
venture to place their creations. Thus the whole existeuei^ 
of man is enlarged, and becomes more spiritual ; so that it is 
evident that science and its results are mutually strengthened 
in their operations. Science assists in protecting whatever 
it presents to us. Without its aid man would be tossed to and 
fro by the wild struggles of the elements, which were ap- 
pointed for more universal purposes in nature. By science he 
learns to control one natural power by another, and often to 
guide to a salutary end that wdiich appears most threaten- 
ing. Thus it teaches us to alter the course of heaven’s de- 
structive lightning, to stem the power of water so that it may 
serve our purposes, to sway the consuming operations of fire, 
and to force from it the most important services. Even if the 
universal forces in nature are in direct opposition to the 
inner forces by which our body subsists, science teaches 
us to find a remedy, an antidote against poison, a cure or 
even a protecting power against sickness; and against an 
infection threatening life, which formerly used to destroy 
the population of whole nations, and to throw them back for 
centuries in cultivation and development, science brings a 
union of forces by which it is weakened or even destroyed. 
We may even regard the untutored strength of man, un- 
guided by reason, as a crude and hostile work of nature, 
which frequently destroyed the fruits which had been dove- 
loped by the civilizing industry of many centuries. Natural 
science has contributed in an extraordinary manner to trans- 
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form war into a scientific art, which can scarcely be brought 
to a high degree of perfection by any nation, if it has not 
in other respects attained a considerable degree of develop- 
ment. And thus this expression of power, which is at all 
times dangerous, might have lost, at least on one side, some 
of its horrors. In short, science facilitates, enlarges, and in 
various ways secures our condition in life, and removes 
various obstacles, Avhich prevent the free activity of the 
spiritual development of mankind. 


II. 

Methods of Universal Natural Philosophy,* 

§ 10. All precepts which can be given for the investigation 
of nature must spring from the fundamental truth ; That the 
whole of nature is the revelation of an infinite rational will, 
and that it is the task of science to recognize as much of it as 
is possible to finite powers. 

From this great fundamental truth there proceeds a number 
of fundamental laws, which must hover before the eyes of the 
naturalist as eternal guiding stars. His chief task is; To 
seek for Reason in Nature. He must therefore admit that 
natural laws everywhere harmonize with reason, and that 
every appearance of an exception to this rule must proceed 
from the imperfection of his knowledge. 

No contradiction is possible in the laws of Nature ; on the 
contrary, they are all in the most perfect harmony, and con- 
stitute together one sole inextinguishable Whole. If we direct 
our attention to the cause of the changes, we see that every- 
thing proceeds with perfect consistence. If then we direct 
our attention to what has been effected, we shall be com- 
pelled to admire each human representation of surpassing 
wisdom. We can frequently perceive so distinctly the exact 
consequence of events, that they may become a principle of 
knowledge to us. The wisdom of the end in view is elevated 

* By Natural Philosophy is here understood, the doctrine of the 
universal natural laws, that is, of the laws concerning the changes which 
may take place in all bodies ; for instance, all bodies may be moved, all 
may be heated, and cause sether to oscillate. 
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SO far above our capacity, that our reflections upon it may 
certainly lead to investigation, but can give us no foundation 
to build upon. 

Natural laws are invariable as the will from which they 
originate. 

The fundamental forces of nature arc indestructible. By 
fundamental forces we understand the simplest and most 
original indications by which the CTcati\ e power is recognized 
in external nature. 

The same forces always act according to the same laws. 
Actions which are really alike must proceed from tlie same 
forces. In order to investigate the laws of forces, we must 
endeavour to recognize each particular force in its purity, 
its laws of action in its simplicity; but at the same time 
never forget that each force is only a part of the Infinite 
Whole, and only subsists so far as that exists. 

We endeavour to comprehend Intinite Reason in Nature 
with our limited capacities, therefore we must constantly be 
distrustful of our own knowledge, and only confide in our 
representation of the thoughts of nature, in so far ^s they arc 
clearly determined, and are in harmony with all which, 
according to our ])erfect conviction, is indisputably true. 

We must compare the evidence of reason with e.xperience : 
we must endeavour to change the evidence of experience into 
an evidence of reason. 

§ 11. The basis of universal Natural Philosophy, both 
according to the idea w’hich w’e have exhibited, as well 
as by the manner it has developed itself in the course of time, 
is Experience. Nature exhibits to us many of her changes so 
strongly and visibly, that we cannot avoid remarking them. 
These arc the every-day experiences, which are not called so 
because most of them are of daily occurrence, but because 
they are pcrcMuved by no more than an ever^'-day attention. 
Others wc only discover by thought, while we turn our 
attention upon them. To gain knowledge from these in this 
manner is called to observe. Finally, there are many ex- 
periences which arc not immediately exhibited to us by 
Nature in a very intelligible manner. In order to detect 
their essential character more narrowdy, wx must endeavour 
to bring the objects together so that their effects may 
be more comprehensible to us. In other words, lu order to 
see as perfectly as possible the mode of operation in nature 
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we must understand how we can absolutely set them in action, 
and as it were compel them to act under our eyes. This 
is called h make experiments — to experimentalhe. Nature 
obliges us to make daily experience ; she invites us to make 
observations ; w'c perform the experiment ourselves ; it is a 
work of our most perfect freedom. It is easily perceived 
that these are all degrees of one and the same kind of know- 
ledge, which are so intermingled that we can draw no defined 
limits between them. Each experience easily passes with 
every thinking man into a closer contemplation, which, with- 
out any perceptible gap, leads him on to actual observations. 

From a mere arbitrary direction of attention to the point 
wliich at that time particularly constitutes the object of 
curiosity, he soon begins to compare, to distinguish, and to 
arrange the whole variety perceptible to the senses, which 
appears to be in connection. lie endeavours to sharpen 
his senses by practice; he strives to measure their power, 
to prove them, and to determine them, and, where it is 
possible, to correct their mistakes. By habit he acquires 
a readinq^ss to discover what is rare and peculiar in natural 
events, to find out their less remarkable similarities and differ- 
ences, and exactly to distinguish what belongs to each 
individual part. Where this no longer suffices, he seeks by 
artificial means to facilitate his observations, to widen their 
circle, to make thorn more accurate. He measures magnitudes 
by arrangements invented for the purpose ; he understands 
how to enlarge and to render more distinct those objects 
which wove too small or too remote for the power of his 
senses; in short, by artificial and arbitrary means, he in- 
vestigates more and more into nature, and is gradually 
changed into an experimentalist, who uses the same means 
as the ordinary observer, but adds new ones, and particularly 
distinguishes himself by greater freedom. Wliere nature 
0])crate8 with variously combined forces, he seeks to retain 
some of them, in order to allow the others to work more 
freely — even to retain all the others, in order to let one singly 
express itself with freedom. What nature accomplishes on a 
great scale he must often endeavour to represent on a smaller, 
in order to bring it nearer to the eye ; and what nature pre- 
sents on so small a scale that it would even elude the keenest 
sense, he must know how to render visible even to the less 
quick-sighted, for wliich purpose he has certainly far more 
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means than the casual observer. He must know how to bring 
what nature effects only for one sense before the judgment- 
seat of the others, in order that the more acute may clearly 
comprehend what the weaker only dimly perceived. Indeed, 
in order to view properly the nature of the thing, he places 
it frequently in perfectly new relations, never before offered 
by nature ; so that his previous suppositions are either by that 
means strengthened or overthrown. In short, he everywhere 
seeks to compel the most secret powers of nature to reveal 
themselves, and endeavours to determine their course by 
measure and Aveight. The elaboration of the whole riches of 
external knowledge constitutes the great connecting art of 
Experitmee, whose cultivation to a degree previously un- 
knoAvn, forms the peculiarity of modern Natural Science. 

§ 12. This art presupposes many spiritual and material na- 
tural endowments, and much dexterity acquired by long jwac- 
tice ; yet all these qualities would be useless, if they were not 
guided by a mind familiar Avith nature. To haAT seen a great 
number of natural phenomena is not to haAT an insight 
into nature. Exj)eriencc only becomes instructive to us 
by a correct combination. To observe is to detect the 
actions of nature ; but avc shall not advance far in this path, 
unless Ave haA’c a notion of its character. To make experi- 
ments is to lay questions before nature ; but he alone can do 
that beneficially Avho knows what he should ask. Through 
the Avhole art of experience it is therefore necessary that, 
upon one side, the inquirer should constantly retain the 
Avhole in his view — for otherwise it is impossible to have a 
clear representation of the parts; on the other side, that 
ho should regard nothing as beneath his attention, for it 
still belongs to the Avhole. He should never forget that the 
forces by which life and motion are preserA^ed throughout 
nature are found in the least and most insignificant as avoU 
as in the greatest and most remarkable objects. Then he 
will enter upon his Avork with the utmost eamestne?ss and 
attention, rcA’ercntially acknowledging that it is the Eternal 
Source of nature avIio speaks to him, even in the most 
insignificant object. With this spirit and with this con- 
stant vdew of the Avhole, occupations Avhich arc frequently 
troublesome, and Avhich enter into the smallest trifles, lose 
their insignificance to him; he elevates them to himself, and 
does not allow himself to be draAvn doAvn by them. He does 
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not content himself with a single one-sided experience. He 
seeks everywhere to combine it with others, to deduce the 
one from the other, and to arrange all in such a manner, 
that the whole course of observations or experiments repre- 
sent one natural law. The same object is therefore exposed 
to the most different actions; the same action is tried, if not 
upon all bodies, which w'ould be impossible, yet upon many 
of each division, and on the most remarkable, which chiefly 
differ from one another. We must besides search for the same 
effect as variously as possible in the observations, and pro- 
duce them in the greatest variety of forms in the experiment 
(this is called, to vary the experiment), in order thence to be 
able to see, with so much the more distinctness and cer- 
tainty, the conditions under which they occur. It is only by 
giving the observations and experiments which are made 
such a' connecUon^ such an extension and variety^ that his 
labour can procure him knowledge, and become more than 
an imperfect account of an isolated phenomenon. If in one 
or more connected ex])erimonts he has seen a certain series of 
phenomena, which succeeded one another in a determined 
order, he begins his experiment from the opposite side, in 
order to see whether all follow in the reversed order, that is, 
the experiment must be made in both the opposed directions 
that are possible ; it is said in chemistry, that a proof is only 
complete when it is both analytical and synthetical^ If it is 
possible by v^rvations to follow the same course, this must 
^ ^tm-ally happen. In this manner we are most certainly 
convinced that we have had the correct representation of the 
connection of natural events. Yet, with all this, we might 
be euvsily deceived if we allowed circumstances which were 
foreign to the purport of the inquiry to bo mingled wutli 
it. \\'hen this happens, the observation on the experiment 
is different from what we expected, and with regard to this 
idea, we say that it is not pure. Therefore, in observation 
we must turn all possible attention to the surrounding cir- 
cumstances. In experiments which refer to the nature of 
matter, we must only select it pure, free from extraneous 
matter, and where it depends on the form we must procure 
instruments whose perfection for the attainment of the given 
end most nearly approaches mathematical exactitude ; but 
since we can seldom exhibit an object which perfectly harmo- 
nizes with the idea, we must endeavour to discover the devia- 
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tions, and bring their influence to bear; in chemistry we 
must, therefore, consider the nature and magnitude of the 
unavoidable impurities; we must also know and calculate 
upon the imperfections in the instruments of measurement, 
and thus everywhere penetrate to the idea through the senses. 
If to all this we still add a complete statement of all the 
observations, or the definitions, belonging to the experiment, 
so that when each alteration is noted down its magnitude is 
confirmed, and its connection with others and its mutual rela- 
tion to outward circumstances is not lost sight of, the expla- 
nation is exact. Finally, the naturalist, in order to be certain 
that his senses have not deceived him, must frequently repeat 
his observations and experiments. 

§ 13. In Natural Philosophy the experimental manner of 
proceeding is wholly dominant, on which account, as has been 
previously remarked, it is exclusively named Experimental 
Natural Philosophy. It first originated indeed in daily expe- 
rience and observation, and still derives its most important 
nourishment from these, though they have almost vanished 
from its reports and represen bition. It belongs to the spirit of 
Natural Philosophy to turn each experience and each observa- 
tion, as much as possible, into an experiment; indeed, it 
even endeavours thus to express the knowledge that has been 
gained by reflection. The friend of nature delights in 
observing her operations ; he will be enabled frequently to 
recall them to his senses ; he is anxious to know them as 
accurately as possible, and from all sides : Im must therefo’*** 
be master of the investigation. Thither must the experi- 
ment lead him. Yet everything docs not depend on that 
alone. Experimental art will only then have attained its 
completion, when it enables us to represent all the laws of 
nature in a series of operations. Meanwhile, however much 
our art must remain below this ideal, still it is its ideal, to 
which it must aspire, if it is desirous to have a firm basis in 
itself, and not to be merely a collection of tricks. By this 
comprehensive experimental statement. Natural Philosophy 
acquires immediately a greater solidity ; for the mere con- 
clusions of reason alone, however profound they may be in 
themselves, yet presuppose that the representation, which wo 
have formed of the object of inquiry, really ajgrees with them. 
Yet ill this respect we easily deceive oursclveE. In nature, 
so many circumstances operate at every point, that wc may 
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easily overlook one or the other, and in consequence imagine 
a representation which docs not perfectly correspond with the 
object. But if the experiment proceeds hand-in-hand with 
thought, an error is only possible by several mistakes en- 
countering one another. 

§ 14. We may, however, regard experimental art from a 
still higher power of view. It has moulded itself into a 
peculiar creative art {Nachschaffungs-kiinst), not merely in 
order to behold the external world, or to discover its nature, 
but at the same time to transfer our souls into creative 
activity, so as by that means to produce a more harmonious, 
living, and powerful knowledge of the constant development 
of nature. Its peculiarity is the creative mode of proceeding 
(the genetic method), and it does not happen only when 
'we are surrounded by material objects, but it is also per- 
fectly at home in all which is alone exhibited to the inner 
sense. If we conceive a point which allows itself to be 
moved, in order to describe a line, or a line moving round 
one of its terminal points, in order with the other to describe 
a circle, what is that but an experimental idea ? The dif- 
ferential and integral calculation consists entirely in such 
mental experiments and such contemplations. Where this 
mode of procedure takes place (and it does so much more 
frequently than W’e imagine), it is particularly calculated 
to satisfy the endeavours of a lively and powerful thirst for 
knowledge; for through other kinds of representation we 
generally Icam more tvhy one must he convinced that this or 
that is the case, than tvhy it really is so. Here we see the 
origin of every truth. The origin of its existence and of our 
certainty therefore coincide, so that if it is represented in 
this manner, it is already proved. If it now belongs to the 
nature of natural philosophy, to let us follow the develop- 
ment of the ideas of the thing, it is evident that we must 
often take refuge in those experimental ideas which hitlierto 
Ave have too much overlooked. Kant has given us, in his 
metaphysical rudiments of natural science, the most beau- 
tiful examples of this representation, yet without bringing 
forw^ard the view introduced here. 

§ 15. Mathematics take considerable part in the explana- 
tion of natural philosophy, but they belong also to the very 
nature of the thing. Each change, and likewise each por- 
tion of these changes, has indeed its magnitude. These 
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rnagnituclcs, as well as the manner in which they result from 
one another, can only be determined by the aid of mathe- 
matics. The doctrine of motion is almost entirely changed 
into mathematics. The doctrine of forces^ aw^aits the in- 
ventive spirit, which may lead it to the same point, for the 
inner forces, are exhibited to us in time and space, and 
their laws can only then be considered as perfectly known, 
when wc can represent all apparent relations in their true 
magnitude. Many of the most distinguished labourers in 
natural philosophy have too strenuously endeavoured to im- 
press upon it the form of msithcmatics, or rather Euclid’s 
geometry, whence it was regarded as an applied mathematics. 
By that means wc deprive science of its natural form. The 
mathemjitician endeavours to deduce all his propositions from 
the smallest number of single fundamental truths; all otlicr 
views are sacriliced to an artificial severity in the proof. 
Even in the ap])lied parts of his science, where he must 
borrow certain fundamental experiences, next to clearness 
and precision, he seeks solely to be as independent as possible. 
The naturalist, on the other hand, especially endeavours to 
find the most direct connection between the operations of the 
various forces of nature. The experiences which the mathe- 
matician can only borrow, arc to him a property. He does 
not, therefore, fear to use them abundantly as his proofs, if 
he can only represent them with the clear impression of their 
inward connection ; therefore, he often deduces propositions 
direct from the nature of an action, which the mathematician 
discovers only by a circuitous route from some fundamental 
truth, on which the latter prefers to build. Applied mathe- 
matics and natural philosophy thus treat of the same subject, 
and have this also in common, that they wish to show us the 
reasonable connection between the same things ; but the ono 
Avill show it as it were by compulsion, and is satisfied with an 
artificial connection when it can find no natural one; tlie 
other, on the contrary, will sec the thing in its most natural, 

* In the first edition of this paragraph, and also previously, I have 
entitled the doctrine of forces, all those portions of physics which are 
not the simple doctrine of motion; and the same with the doctrine of 
the laws of chemical combinations and separations, the doctrine of elec- 
tricity, magnetism, and the action of heat and light. However much all 
these operations point to inward movements, 1 have not hitherto bein 
willing to change the name of Doctrine of Forces. 
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or we may rather say in its immediate connection with reason, 
and is contented with no other. We may, therefore, indeed 
assert, that both must encounter one another at a certain 
degree of perfection. Mathematics and natural philosophy 
must everywhere approach an inward union. The former re- 
presents the natural laws for magnitudes, the lattey the laws for 
objects which have magnitude, and which coincide with it in 
every operation. The one has, therefore, at all times con- 
tributed to the development of the other. If the former has 
presented to the latter somewhat of its certainty and its power 
of invention, the latter has again presented the former many 
new and essentially constituent parts, and will certainly add 
still more by the development of the doctrine of forces. Wc 
have brought natural philosophy sufficiently near, perhaps too 
near, to mathematics : it is probably time that mathematics 
sliould endeavour to approach natural philosophy. Geometry 
in its present form will always be one of the most splendid 
monuments of the human mind, and will serve to exercise and 
sharpen the understanding by its inward perfection; but may 
not another mode of explanation be able to subsist along with 
it, in which all geometrical propositions may be represented by 
a series of experimental ideas ? We should by that means open 
for mathematics a far brighter and more immediate insight 
into the actual source of each truth, and a much closer 
amalgamation between it and natural philosophy would thus 
be gained than fonnerly existed. The progress of natural 
philosophy will, on its side, forward this amalgamation; for 
the farther it advances the more it will succeed to refer all 
operations to individual forces, whose power and condition, 
in time and space, will constitute its essential object. By 
that means our science must change itself into a mathematics 
of nature, wffiich certainly, both in form as in contents, will 
far surpass what has hitherto existed.* 

§ 16. When we discover the universal natural law which a 
phenomenon obeys, or when we refer a more limited natural 

♦ I had alreadf attempted a representation of geometry, as above 
described (namely, after the genetic method), before the publication of 
this programme. I can no longer hope to accomplish this work. One 
of my former pupils, Mr. Rector Siemesen, in Helsingor, has adopted the 
idea, but has treated it independently, according to his own views. 
There are also some far earlier attempts of this kind. Besides all this, 
there is yet more to be accomplished. 
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law to a more universal one, we say it is explained. It may 
be thought that we comprehend a less distributed operation 
under one more widely distributed^ and in this m:iniier the 
explanation of the operation is viewed as the testimony of its 
cause. ^Vhen we do not clcaily see what natural law is 
obeyed by an operation, or by a union of operations, we 
endeavour to* obviate this want by a presupposition. We have 
bestowed on these presuppositions the name of hypotheses. 
We must view them really as an experimental idea, by which 
we can discover w'hcthcr anything can be explained by a 
certain presupposition, included with the remaining laws of 
nature. If we find that everything in a rich and many- 
sided experience, may be understood by presuppositions, w’e 
admit it to be true. If, on the other hand, we find a cir- 
cumstance opposed to the prosupposition, it is rejected ; wc 
then seek for a new one, which is perhaps again overthrown by 
a similar trial; and so on till we meet wdtii one which is not 
destroyed by the trial. When an hypothesis is not indeed 
refuted by experience, but yet does not explain everything 
that it should explain, we regard it as more or less probable, 
in proportion to the completeness of the explanation. The 
task of investigation has not tlu*reforc been entirely solved, 
which tends to destroy conjecture as conjecture, either by a 
perfect confirmation or by a perfect contradiction ; but it 
remains as a question proposed upon a principle; and so 
regarded, it remains as a conjecture to he proved^ or as a 
probable supposition^ which wc endeavour to place in connec- 
tion with the rest of philosophy. Every conjecture may really 
be regarded at once from both sides, but in general there is a 
preponderance on one side, so that either there is a strong 
demand for further investigations, or the probability must 
be taken almost solely into consideration, l)ecause the present 
condition of the thing permits no further inquiry. The 
former appear as active, living elements, in the develop- 
ment of science ; the latter, on the contrary, often hinder its 
progress, since they take such root wdth those who are 
controlled by habit, that they are defended as if they were 
confirmed truths. 

§ 17. The complete confirmation of an hypothesis or its 
transition to a state of certainty, requires that all the conse- 
quences wdiich are deduced from the admitU d presupposition 
should really coincide in experience. If we could have 
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deduced from it all possible results, and found them all con* 
firmed, then the hypothesis would be changed into certainty ; 
for it is impossible that two different causes can produce 
effects which are in every respect similar. But since our 
knowledge and experiences are limited, we must be content 
to go as far in this respect as our powers will permit. First, 
the hypothesis must be expressed with the utmost simplicity 
and clearness. This circumstance is of the greatest import- 
ance, and its neglect has caused incalculable confusion. Wc 
must then deduce from the assumed presupposition as many 
direct results as we can derive. If experience contradicte 
some of them in such a way that we cannot hope to solve the 
difficulty, the fate of the hypothesis is thus also at the same 
time settled. On the other hand, if the results deduced 
harmonize with the experiences which have been compared, 
wc must further prove whether the results of continued con- 
clusions also harmonize with the reality, and whether this is 
also the case in combined relative conditions. If this be the 
case, and in such a manner that not only every part of the 
operations which have been investigated take place, but that 
they also take place in the same order, and exhibit themselves 
in that degree of magnitude in which they ought to exhibit 
themselves according to the results which have been deduced 
from the presuppositions, and if they at length fail, when by the 
same results they should fail, probability has passed into cer- 
tainty ; for in order that all this should take place, innumerable 
circumstances must really coincide, although but small portions 
of them attract our notice, and thence the probability is in- 
finite, that is, certainty. In this coincidence of ideas with 
experience, the harmony of the magnitudes which arc calcu- 
lated upon with the real magnitudes is of immense import- 
ance, and is almost alone sufficient for confirmation ; because 
in an infinite number of possible cases, exactly the one given 
harmonizes with the calculation. We could in this manner 
confirm even a presupposed cause, or a probable natural law, 
which has never come forward in experience. But in such a 
case there must be the most perfect and many-sided cc'n- 
cidence between conclusions and experiences, and here, 
perhaps, we should never satisfy the just demands of science. 
For the sake of trial, such an hypothesis may be permitted, 
since it may lead to the discovery of wffiat was hitherto un- 
known, although it must always be regarded as easily leading 
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to what is false ; but if assumed as a probable siipp 
science, by which it becomes more closely connected w 
other elements of science, it is objectionable. 'Fhere 
hypothesis which is permitted in tlie system of science 
only to relate to the connection between a cause or a un 
law of uatiirc, of whose existenct' we are certain, and 
action or more limited natural law we would from it ex 
Finally, \\c must ('specially avoid mingling; hyj)otheses 
the (h'clared truths of science. In this respect wc must 
tin^uish hetwc'c'ii the connection and the union of 
phenomena which are always expressed by hypotheses^ 
tlio opinion on tlie unknown causes of (‘fleets, which 
tlu'ui will ('qnally for<‘(‘ tlu‘ms(‘lves on oiir noli(*(‘. I 
can ])ut p( rccive this clearly, and, njec'tin;^ tlio latter, 
fast alone to the forinc'r, >\e shall soldoin be losers. 
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